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A1 

DRILLING AND SAMPLING DATA 

This appendix summarizes the drilling and sampling procedures used during the Phase III RFI/RI 

field investigation at OU1. In generd, drilling and sampling operations followed the guidelines 

and rationale of the field sampling plan as presented in the Phase III RFI/RI Work Plan (work 

plan) (DOE 1991a). The field investigation commenced in April 1991, when drilling locations 

specified in the work plan were located and staked in the field. Mobilization was conducted 

from April through July 1991, and included training field personnel in radiological safety and 

Environmental Management Department (EA4.D) Standard Operating Procedures (SOPs) (EG&G 

1991a), as well as procuring necessary field and support equipment, supplies, and 

subcontractors. 

Drilling operations were initiated on August 2, 1991, and were completed on December 9, 1991. 

Rig personnel included a driller, helper, geologist, health and safety technician, and sampling 

assistant. All operations were directly supervised by the site manager and the health and safety a officer. 

Drilling and sampling procedures followed SOPs where applicable. References to specific 

guidelines are provided throughout this appendix, and deviations from the field sampling plan 

and SOP guidelines are noted where appropriate. 

Al.1 DRILLING 

Section A1 . 1 . 1 discusses the general objectives of the drilling locations and Section A1 . 1.2 the 

specific objectives. Section A1 . 1.3 compares the drilling activities undertaken during the 

Phase III RFI/RI field program with those drilling activities proposed in the work plan. 

Al . l . l  Locations 

A total of 114 new locations were drilled during the Phase III RFI/RI field program at OU1. 

Drilling locations were chosen to meet the guidelines presented in the work plan. Actual drilling 0 
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locations were marked in the field and cleared according to Geotechnical SOP GT. 10, Borehole 

Clearing, by EG&G Rocky Flats, Inc. personnel. 

Ninety-nine of the new locations were assigned 1991 project numbers in the 300 series; 

numbering from "30091" to "39891." The remaining 15 borings were temporary wellpoints 

used for multiple-well testing along Woman Creek. Boring 39891 was also used as a temporary 

wellpoint. Table Al-1 notes the drilling and completion details for these locations. 

Appendix B2 gives additional details for the 15 borings afffiated with the temporary wellpoints. 

Figure Al-1 shows the locations and the site used for multiple-well testing. 

Al.l.l .1 General Objectives 

Drilling locations were generally defined in relation to one or more of the 11 individual 

hazardous substance site (MSS) locations at OU1. Chemical sampling within and near these 

IHSS locations was intended to further characterize the locations as potential sources of 

contamination and to develop a thorough understanding of the nature and extent of the 

contamination at OU1. Geologic data supporting the physical characterization of the site were 

collected from every drilling location. 

A1.1.1.2 Specific Objectives 

The specific objectives for each drilling location are defined in the work plan. The five types 

of locations discussed in the work plan are boreholes, designated as "BH;" monitoring wells, 

designated as "MW;" piezometers, designated as "PZ;" and pilot holes, designated as "PH;" and 

temporary wellpoints drilled in conjunction with multiple-well tests along Woman Creek. 

Locations designated as both boreholes and monitoring wells were sampled according to the 

borehole sampling plan, and were subsequently completed as monitoring wells. Table Al-1 

summarizes the work plan designations for each of the drilling locations, with the exception of 

the temporary wellpoints. 

As noted above, a primary objective of the drilling program was to collect geologic data. This 

objective was met by collecting continuous split-spoon core samples from 98 of the 114 drilling 
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locations and logging them according to Geotechnical SOP GT.01, Logging Alluvial and Bedrock 

Material. Attachment A-1 presents the final core log descriptions in LOGGER (a geological 

logging graphic software) format. Core was not collected from the remaining 16 locations as 

these were the temporary wellpoint and the drive point locations for the multiple-well test. 

Specific data collection objectives varied according to the four work plan location designations. 

Borehole locations were drilled to define the nature and extent of soil contamination at OU1. 

To meet that objective, a borehole soil sampling protocol (discussed in Section A1.5) was 

designed to provide a complete suite of chemical data. Monitoring well locations were drilled 

to define the nature and extent of ground water contamination at OU1; completed locations have 

been incorporated into the routine monitoring program and are sampled quarterly for chemical 

analysis. Piezometer locations were drilled to provide hydrologic data defining the ground water 

conditions at OU1; water levels are taken quarterly at piezometer locations under the routine 

monitoring program. Pilot hole locations were drilled to determine whether multiple-well tests 

could be run at the locations prescribed by the work plan; the resulting data objectives at pilot 

hole locations (depth to bedrock and the thickness of saturated alluvium) were determined by 

field analysis of core samples. 0 
Soil sampling at monitoring well, piezometer, and pilot hole locations followed an abbreviated 

protocol (described in Section A1.5) designed primarily to characterize cuttings drummed at 

these sites. 

A1.1.1.3 Deviations From the Work Plan 

Table A1-2 compares the drilling activities undertaken during the Phase III RFI/RI field program 

with the drilling activities proposed in the work plan. The 114 new locations include monitor 

well (MW) attempts that were not completed because of insufficient overburden thickness. 

However, these wells were not sampled as boreholes (BH) and, therefore, are not added to the 

borehole tally. Thus, net deviations included 5 additional boreholes, 8 fewer monitoring wells, 

and 1 less piezometer, as well as 3 fewer combination borehole/monitoring wells, and 29 fewer 

temporary wellpoints. These deviations result in 36 fewer drilling locations than planned. 

Specific deviations from work plan guidelines are discussed below. 
0 
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The net increase of five additional borehole locations resulted from six additional locations and 

one cancellation. The six additional borehole locations included three offsets from original 

locations (30491, 31291, and 31691) and three locations planned as combination 

borehole/monitoring wells that were not completed as wells (30791, 36491, 35191). AU three 
of the borehole offsets were necessary because of poor recovery in the original boring 

(Table A1-3). Well completion at location 30791 was canceled due to equipment unavailability 

and location 36491 was canceled because it would have been damaged by construction activities, 

and location 35191 could not be completed as a well due to a shallow depth to bedrock 

(Table A1 -4). 

Four monitoring well locations (31791, 39691, 37891, 39191) were offsets from an original 

location. Table A1-3 refereatres these offset locations by their original locations. Location 

31791 was offset from location 30791, which was not completed as a well due to temporary 

equipment unavailability. Location 39691 was offset from location 38091 because a water main 

was ruptured during initial drilling at location 38091. The remaining two offsets (37891 and 

39191) were necessary because their original locations ( 3 i  and 23091) were not, as 

prescribed by the work plan, completed as bedrock wells. One piezometer location (PZ04) 

prescribed by the implementation plan was canceled prior to drilling because french drain 

construction activities would have destroyed it. Two additional offsets were attempted: 38491, 

as an offset to 38391; and 38791, as an offset to 38691. Both of these offsets were abandoned 

because of shallow bedrock. 

Nine locations prescribed by the work plan were to be initially d d e d  and sampled as boreholes 

and subsequently completed as monitoring wells. All nine locations were initially drilled and 

sampled according to the borehole sampling protocol, but only six of the nine locations were 

completed as wells. Two of the three locations not completed as monitoring wells (30791 and 

36491) were canceled, the third location (35191) was not completed as a well due to a 

prohibitively shallow bedrock contact (Table A1-4). 

Forty-five planned temporary wellpoints were to be distributed among 3 testing locations; each 

testing location was to consist of 15 wellpoints on a 3-fOOt by 5-foot grid. However, because 

preliminary pilot hole explorations showed that only one of the three planned locations was 
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suitable for multiple-well testing, only one of the three planned testing grids was constructed. 

The sixteenth wellpoint or drive point hole, and the only one assigned a project number (39891), 

was installed for the single-well test run in conjunction with multiple-well testing at Site 1. 
@ 

A1.1.2 Equkment and Procedures 

A1.1.2.1 General 

Ninety-six of the 114 drilling locations were initially drilled using hollow-stem augers equipped 

for continuous split-spoon core sampling following Geotechnical SOP GT.02, Drilling and 

Sampling Using Hollow Stem Auger Techniques. The 18 locations not drilled with hollow-stem 

augers included 2 locations that were drilled manually using a drive hammer (39491 and 39591; 

both were boreholes), and the 16 temporary wellpoint locations that were drilled using solid-stem 

augers (location 39891 and 15 other locations designated as El-5, 01-5, and 11-5 for extraction, 

observation, and injection wells). 

Except for the two manually driven locations and the 16 temporary wellpoints, all locations were 

drilled using mobile B-57 drill rigs. All locations from which continuous split-spoon core 

samples were collected, including the two manually driven boreholes, were sampled using a 

2-112-inch inside diameter (I.D.), 2-foot-long split-spoon sampler. At mechanically augered 

locations, the split-spoon sampler was mounted to a latch box in the lead auger, and a "moss 

system" was used to retrieve the core after each run while leaving the augers in place. At the 

two manually driven locations, the split-spoon sampler was driven directly into the soil. For 

volatile organic (VOC) and geotechnical sampling, a 3-inch-long 2-1/2-inch-I.D. stainless-steel 

sleeve was placed at the lead end of the split-spoon sampler. 

Sections Al. 1.2.2 through Al. 1.2.7 discuss the specific drilling equipment and procedures used 

at each type of drilling location. As discussed in Appendix A2, geotechnical sampling followed 

American Society for Testing and Materials (ASTM) D1586 procedures for drive sampling. The 

following discussion does not, however, include explicit reference to drive sampling procedures. 

For a full discussion of geotechnical sampling, and the related modifications of drilling 

procedures, refer to Appendix A2. 
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Handling of Drill Cuttings 

Drill cuttings from all locations except temporary wellpoints were drummed in accordance with 

Geotechnical SOP GT.08, Handling of Drilling Fluids and Cuttings. Cuttings generated at 

temporary wellpoints were backfilled into the hole prior to grouting and abandonment. 

Boreholes at temporary wellpoint locations were abandoned according to Geotechnical 

SOP GT.05, Plugging and Abandonment of Boreholes. 

Description and Handling of Core Samples 

Continuous split-spoon core samples were collected from all locations except the 16 temporary 

wellpoints. Preliminary core log descriptions were written at the drill site by the rig geologist 

and all core not used for chemical sampling was boxed at the site. Wooden blocks were labeled 

and placed in the core boxes to note the beginning and finishing depth for each box, the 

beginning of each drilling interval, and to represent sections of no recovery. Once returned to 

the field trailer, these boxed cores were described in detail according to SOP GT.01, Logging 

Alluvial and Bedrock Material, by the project stratigrapher. Attachment Al-1 presents fmalized 

core logs in LOGGER format. 

Equipment Decontamination 

Drilling and sampling equipment was decontaminated according to Field Operations SOP F0.03, 

General Equipment Decontamination. Sampling equipment was decontaminated prior to each 

use, while drilling equipment (augers, drill stems, drill bits, and all other down-hole equipment) 

was decontaminated before being used at each new borehole location. All drill rigs were 

completely decontaminated before entering each new MSS according to procedures outlined in 

SOP F0.4, Heavy Equipment Decontamination. 

Abandonment 

All locations not completed as monitoring wells or piezometers were abandoned according to 

Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes. Abandoned locations were 
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marked with stainless-steel identification tags secured to the concrete at the surface. 

Identification tags include the designated 300-series location number, survey coordinates, 

elevation, and date of abandonment. 
0 

A1.1.2.2 Boreholes 

All drilling at the 48 mechanically drilled borehole locations was accomplished using 6-1/2-inch 

outside diameter (O.D.) hollow-stem augers equipped with split-spoon samplers. Mechanically 

drilled borehole locations were drilled approximately 3 feet into bedrock. A general provision 

was made in the work plan for completing borehole locations as wells if subcropping bedrock 

sandstones were encountered. All borehole locations were abandoned according to guidelines 

in Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes. 

Due to difficulties with rig access, two of the alluvial boreholes (39491 and 39591) were 

sampled using a manual drive hammer setup. Following the hand-auger sampling SOP 

Addendum (SOPA), the 2-1/2-inch-I.D. split spoon was initially equipped with 12-inch 

polybuterate tubes to collect continuous core samples for chemical analyses. After sending 

polybuterate-tubed core samples out for analysis, however, field personnel were informed that 

the analytical laboratory did not consider them appropriate for organics sampling. To provide 

acceptable samples, both locations were redrilled less than 5 feet from the original locations 

(using the same location numbers) using split-spoon samplers equipped with the standard 3-inch- 

long stainless-steel sleeves used for VOC sampling. Following the hand-augering SOPA, manual 

drive hammering was accomplished by attaching the split spoon to a slide hammer and advancing 

it in 1-foot intervals to 10 feet or refusal, whichever came fwst. 

@ 

A1.1.2.3 Alluvial Monitoring Wells and Piezometers 

Alluvial monitoring wells and piezometers were initially drilled to the bedrock contact using a 

6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers. As soon as the 

bedrock contact was identified in core samples, locations suitable for well or piezometer 

completion were reamed with an 11-5/8-inch- O.D. auger. After reaming, these locations were 

drive sampled 2 more feet into bedrock according to ASTM D1586 procedures using the split- 
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spoon sampler equipped with 2-1/2-inch-I.D. augers and a 140-pound drive hammer. Drive 

sampling was employed to avoid smearing any of the bedrock clays upward along the walls of 

the boring. Section Al. 1.3 discusses well and piezometer construction specifications. 

As noted in Table A1-2, 14 proposed monitoring well locations were not actually completed as 

wells (see Section Al. 1.3.2). Locations not suitable for well completion were not reamed, and 

drive sampling was not necessarily employed for bedrock sampling. 

A1.1.2.4 Bedrock Monitoring Wells and Piezometers 

Bedrock wells and piezometers were initially drilled a minimum of 3 feet into bedrock claystone 

using 6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers. After drilling 

3 feet into bedrock, holes intended for completion as bedrock wells or piezometers were reamed 

with 14-inch-O.D. augers. Twelve-inch steel surface casing was then installed according to 

Geotechnical SOP GT.03, Isolating Bedrock from Alluvium with Grouted Surface Casing. 

Following Geotechnical SOP GT.03 guidelines for installing large-diameter surface casing, a 

mixture of cement and reduced pH bentonite grout was pumped into the borehole prior to 

emplacement of the surface casing. Stainless-steel centralizers were placed 2 feet from each end 

of the casing to ensure a minimum 2-inch annular space. Once the casing was in place, the 

cement-grout mixture was forced out through pre-drilled ports at the base of the casing and into 

the annulus by pushing a plug down through the casing to the bottom of the hole. The annulus 

was topped off to the surface if necessary, and the cement grout was allowed to harden for a 

minimum of 24 hours. 

Drilling through and below the surface casing was accomplished using 6-1/2-inch-O.D. hollow- 

stem augers equipped with split-spoon samplers. After reaching total depth, bedrock wells were 

installed according to Geotechnical SOP. GT.06, Monitoring Well and Piezometer Installation. 

Section A1 . 1.3 discusses the installation procedures in detail. 
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A1.1.2.5 Combination Boreholehlonitoring Wells 

Combination borehole/monitoring wells (seven total) were driUed in the same fashion as alluvial 

monitoring wells, using 6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers 

from ground surface to the bedrock contact, and then drive sampling 2 feet into bedrock. They 

are distinguished from the other wells because soil samples were collected according to the 

borehole sampling protocol rather than the abbreviated monitoring well protocol. 

Section Al. 1.2.1 discusses the distinction between these two sampling protocols. 

A1.1.2.6 Pilot Holes 

All drilling at pilot hole locations was accomplished using 6-1/2-inch-O.D. hollow-stem augers 

equipped with split-spoon samplers. Drilling procedures at pilot hole locations were tailored to 

meet specific data needs (depth to water table and depth to bedrock); following these general 

guidelines, each pilot hole was drilled between 2 and 3 feet into bedrock. 

@ A1.1.2.7 Temporary Wellpoints 

Procedures and equipment used to install temporary wellpoints generally followed the guidelines 

of Technical Memorandum 3, Multi-Well Pumping Test Plan (DOE 1991). Temporary wellpoint 

locations were first drilled to within 1 foot of the water table elevation using 4-inch-O.D. solid- 

stem augers. Wellpoints were supposed to be driven into the saturated zone from that point. 

Boulders and cobbles, however, made it necessary to auger guide holes to near total depth at 

some locations. Stainless-steel wellpoints (1-1/2-inch O.D.) were placed in the guide holes and 

driven with a 140-pound drive hammer to frnal depth while held in a vertical orientation. After 

completion of multiple-well testing, the wellpoints were removed from the ground. 

A1.1.3 MonitorinP Well and Piezometer Installation 

A total of 22 alluvial monitoring wells, four bedrock monitoring wells, three alluvial 

piezometers, and two bedrock piezometers were installed. Monitoring wells and piezometers, 

distinguished only by the intended data collection objectives, were constructed to meet the same 
0 
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specifications outlined in Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation. 

Completed monitoring wells and piezometers were labeled with the appropriate 300-series project 0 
number on the protective casing as well as the concrete pad; locks were installed to deter 

tampering. 

A1.1.3.1 Construction Specifications 

Figure A1-2 illustrates the general features of an alluvial well completed in accordance with 

Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation. Moving down from the 

surface, the annular space is occupied by the following materials: a concrete surface seal, 

bentonite grout, a bentonite seal above the filter pack, and a fdter pack made of 16-40 gradation 

silica sand. Bedrock wells are constructed in the same fashion, except that the bedrock is 

isolated from alluvial materials with grouted surface casing installed according to Geotechnical 

SOP GT.03, Isolating Bedrock from Alluvium with Grouted Suvace Casing. 

SOP GT.06 guidelines for monitoring well and piezometer construction are provided in terms 

of thicknesses for each of the materials placed in the annular space. Guidelines current at the 

time of this report are as follows: the surface seal is to extend between 1-1/2 and 3 feet below 

ground surface, the bentonite seal is to be at least 2.0 feet thick, the fdter pack is to extend at 

least 6 inches above the top of the screen, and the sump is to be 2 feet long. Stainless-steel 

centralizers were installed above and below the well screen. Section A1.1.3.2 discusses 

deviations from SOP specifications. 

A1.1.3.2 Deviations From SOP Guidelines 

The comparison of well and piezometer constructions to SOP guidelines is complicated by the 

fact that Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation, has been 

revised by document change notices (DCNs) since the initiation of the Phase III field 

investigation at OU1 (Figure A1-3). Deviations discussed below are based on comparisons to 

current SOP guidelines; relevant DCNs are, however, noted where appropriate. 
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Surface seals in three wells (31791,33691,35991) extend more than the maximum 3 feet below 

ground surface. In all three cases, the surface seal was made slightly more than 3 feet in order 

to meet the top of the bentonite seal. These minor deviations from Geotechnical SOP GT.06 

guidelines were made only when strict compliance with SOP guidelines would have required 

placing less than 1 foot of bentonite grout above the bentonite seal. 

Three wells (30991, 33691, and 34791) have less than the minimum 6 inches of filter pack 

above the top of the screen. All three of these wells were, however, constructed prior to 

implementation of Geotechnical SOP GT.06 DCN 91.06 (effective November 8, 1991), which 

was the first time a specific lower limit (6 inches) was set for the amount of filter pack required 

above the top of the screen. 

Fifteen of the 31 completed well and piezometer locations have sumps that are not exactly 2 feet 

long. All 15 of these locations have sumps extending approximately 2.4 feet below the screen. 

This deviation from SOP guidelines was due to an equipment lot change. 

@ A1.1.3.3 Deviations From the Work Plan 

Seventeen of the 40 well locations, including 3 locations planned as Combination 

boreholelmonitoring wells, were not completed as wells. Table A1-4 lists all 17 of these 

locations and provides brief explanations as to why the wells were not completed. 

Eleven of the 17 planned wells were not completed because of prohibitively shallow bedrock 

contacts. Following current Geotechnical SOP GT.06 guidelines, Monitoring Well and 

Piezometer Installation as illustrated in Figure A1-3, the minimum thickness of alluvium 

required for completion of an alluvial well is 6.0 feet. However, as also illustrated in Figure 

A1-3, the minimum alluvial thickness required for alluvial well completion was 8.5 feet until 

Gmtechnical SOP GT.06 DCN 91.06 (effective November 8, 1991) was instituted. 

The only two locations (38691 and 38791) that were abandoned due to prohibitively shallow 

depths to bedrock (although they had more than the prescribed minimum 6.0 feet of alluvial 

cover) were both drilled prior to the institution of DCN 91.06. However, because the depth to 
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bedrock in both of these locations was less than the pre-DCN 91.06 minimum 8.5 feet, neither 

could have been completed in conformance with SOP guidelines at the time they were drilled. 

Bedrock was encountered at less than the current minimum of 6.0 feet at each of the remaining 

nine well locations that were abandoned due to shallow bedrock contacts. 

The remaining six abandoned well locations were not completed for reasons other than 

insufficient alluvial thickness. Well completions at locations 30791 and 36491 were canceled; 

at location 30791 because the necessary field equipment wgs temporarily unavailable, and at 

location 36491 because it would have been destroyed by the construction of the french drain. 

Location 38091 had to be abandoned because a water main was ruptured during drilling, and 

location 38391 was not completed because poor recovery did not provide a well-constrained 

depth to bedrock. 

The final two locations planned but not completed as wells, 33091 (MW28) and 33391 (MW27), 

were slated to be the first bedrock wells installed during the Phase III field investigation at OU1. 

Both locations were abandoned because guidelines for surface casing were not yet communicated 

to field personnel. Both locations were later offset and redrilled; the prescribed bedrock wells 

were then installed at these offset locations (37891 and 39191). 

Location 39691 m 2 0 ) ,  initially slated for completion as an alluvial monitoring well, was 

screened in bedrock within a subcropping sandstone. Although location 39691 was not screened 

in alluvium as planned, the work plan did require that wells be completed in subcropping 

sandstone units to evaluate the potential for downward migration of contaminants into bedrock. 

Therefore, screening the subcropping sandstone rather than true alluvial material at location 

39691 was a reasonable modification of the work plan as it followed a contingency plan that was 

explicitly stated in the work plan. Well 31891 (BH04/MW02) was also screened within a 

subcropping sandstone. 
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A1.2 SAMPLING * 
A1.2.1 Soil Samding 

Soil sampling followed work plan guidelines. A broad suite of soil samples was collected from 

those locations designated as boreholes. Locations designated as monitoring wells, piezometers, 

and pilot holes were sampled according to an abbreviated sampling protocol designed to 

characterize cuttings drummed at the site. Soil samples were not collected at temporary 

wellpoints, because no cuttings were drummed at these sites. 

Collection, containerization, preservation, handling, and shipping methods were standardized 

according to SOP guidelines for each sample type. Sample intervals varied according to the 

purpose of the drilling location. Figures A1-4 through A1-6 show typical sampling intervals. 

A1.2.1.1 Analytical Suites 

a The "full suite" of analyses specified in the work plan is divisible into five distinct groups of 

analyses: volatile organics (VOCs); semivolatile organics (SVOCs), including acid extractables, 

baseheutral extractables, and pesticides/PCBs; radionuclides; metals; and indicators, including 

what the work plan calls "other inorganics" and "indicators." Table A1-5 lists the individual 

chemical parameters analyzed in each one of these five groups. Analytical procedures were to 

follow guidelines listed in the General Radiochemistry and Routine Analytical Services Protocol 

(EG&G 1990). 

The work plan originally called for a full suite of analyses at borehole locations, and only VOC 

analyses at monitoring well, piezometer, and pilot hole locations. Technical Memorandum 

No. 1 (DOE, 1991b), the chemical analysis plan, modified these guidelines to exclude SVOC 

analyses from the general borehole sampling protocol. Only locations specifically noted in the 

chemical analysis plan were to be analyzed for a full suite of analytes, including SVOCs. Table 

A1-6 summarizes the actual soil sampling activities undertaken during the Phase III field 

investigations at OU1. Section A1.2.1.6 identifies and discusses deviations from the work plan 

or chemical analysis plan. 
0 
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A1.2.1.2 Collection Methods 

The two main types of soil samples taken for chemical analyses were 6-foot composite samples 

and 3-inch-long discrete samples collected in stainless-steel sleeves. Six-foot composite samples 

were taken for SVOC, metals, radionuclide, and indicator analyses. Stainless-steel sleeve 

samples were collected for VOC analyses. Containerization and handling procedures followed 

applicable guidelines in Field Operations SOP FO. 13, Containerization, Preserving, Handling, 

and Shipping of Soil and Water Samples. 

Composite sampling involved collecting material from each of three consecutive 2-foot split- 

spoons. Each core was first peeled with a stainless-steel putty knife to remove any surficial 

material smeared onto the outside of the core. Core material was then collected with a clean 

putty knife and homogenized in a stainless-steel bowl. Typically, one-quarter to one-half of the 

core in each spoon was removed for the composite sample; the remainder of the core was 

preserved in a core box for detailed logging by the project stratigrapher at the OU1 field trailer. 

All putty knives and bowls were decontaminated in the field between samples according to Field 

Operations SOP F0.03, General Equipment Decontamination, and sampling technicians changed 

gloves before collecting each new composite sample. 

Following Geotechnical SOP GT.02, Drilling and Sampling Using Hollow Stem Auger 

Techniques, discrete samples for VOC analyses were collected in 3-inch stainless-steel liners 

placed inside the split-spoon samplers prior to drilling. Immediately after the core was opened, 

scanned, and measured, the stainless-steel liner was removed from the spoon and its exposed 

ends covered with sheets of teflon and capped. The capped sample was then wrapped with black 

electrical tape, labeled, recorded, bagged, and placed in a cooler chilled to 4°C. 

A1.2.1.3 Containerization, Preserving, Handling, and Shipping 

Sampling procedures were designed and executed in accordance with Field Operations SOP 

FO. 13, Containerization, Presewing, Handling, and Shipping of Soil and Water Samples. VOC 

samples were collected and shipped in a capped stainless-steel sleeve, and radionuclide samples 

were collected in 500-milliliter (ml) amber jars. Samples for metals, SVOC, and inorganic 
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analyses were collected in a single 250-ml amber jar. All samples were labeled, recorded, 

bagged, and placed in coolers immediately after collection. Samples collected for radiological 

analyses (both the low-volume screening samples discussed in Section Al.9 and the high-volume 

analytical samples discussed in Section A1.2.1.2) were placed in a nonchilled cooler; al l  other 

samples were placed in a cooler chilled to 4°C. 

e 

A1.2.1.4 Borehole Sampling Intervals 

At locations designated as boreholes, continuous 6-foot composite samples were collected from 

the entire drilling depth. After three 2-foot runs, the full 6-foot composite sample was 

homogenized and divided into three containers: a 500-ml amber jar for radionuclide analyses; 

a 250-ml amber jar for metals, SVOC, or inorganic parameter analyses; and a 120-ml plastic 

bottle for radiological screening. Below the water table or bedrock contact (whichever was 

encountered first) composite samples consisted of radiological screening samples only. 

Stainless-steel liner samples for VOC analysis were collected from borehole locations at the base 

of the 0- to 2-foot run and every 4 feet thereafter until either the water table or the 

alluvium/bedrock contact was encountered. In addition, one VOC sample was collected directly 

below the water table and one directly below the alluvium/bedrock contact. 

@ 

A1.2.1.5 Monitoring Well, Piezometer, and Pilot Hole Intervals 

At locations designated as monitoring wells, piezometers, and pilot holes, VOC samples were 

collected only at the water table and bedrock contact depths. Just as in borehole locations, 

continuous 6-foot composite samples were collected through the entire drilling depth; however, 

composite samples from these nonborehole locations were collected solely for radiological 

screening. 

A1.2.1.6 Deviations From the Work Plan 

@ 
Table A1-2 summarizes the actual sampling. Sampling intervals followed protocols as closely 

as possible. Locally poor recovery, however, did not allow for strict compliance in some cases. 
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The only systematic deviations from the work plan or chemical analysis plan were made as a 

result of lack of finalization of SVOC sampling protocols. This lack of definihtion was due 

primarily to the fact that drilling operations began before the final version of the chemical 

analysis plan was available. 

As noted above, the chemical analysis plan modified work plan guidelines to exclude SVOC 

analyses from all  but a select list of borehole locations. Until the chemical analysis plan was 

made available, field personnel were provided with a tentative list of locations where SVOC 

analyses were to be taken. Because preliminary guidance was conservative, SVOC analyses 

were requested at nine locations that were not specified for SVOC analyses in the chemical 

analysis plan (30091, 30391, 30491, 30591, 32991, 33191, 34891, 36391, and 39491). Two 

additional locations (30191 and 32191) had been drilled and sampled prior to receiving the 

preliminary guidance for abbreviating SVOC sampling. 

In two instances (at locations 36491 and 36991) preliminary guidance authorizing deletion of 

SVOC sampling was at variance with the chemical analysis plan. Following preliminary 

guidance, but deviating from the chemical analysis plan, SVOC samples were not collected from 

those two locations. 

Aside from the systematic changes in SVOC sampling, deviations from the analytical protocol 

occurred only at four locations. Indicator analyses were inadvertently not requested at borehole 

location 39591, and there were three monitoring well locations (31191, 34791, 38091) where 

no soil samples were collected. Location 38091 was not sampled because a water main was hit 

during drilling; an offset location (39691) was sampled as planned. Poor recovery at both 

location 31191 and location 34791 did not allow for collection of the prescribed samples. 

A1.2.2 Water SamDlinF and Well DeveloDment 

Water sampling and well development was accomplished under the routine monitoring program. 

The program involves quarterly and sometimes monthly rounds of water sampling: well 

locations are sampled using procedures referenced to Groundwater SOP GW.05, Field 

Measurement of Groundwater Field Parameters, and GW .06, Groundwater Sampling, surface 
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water stations are sampled using procedures referenced to Surface Water SOP SW.02, Field 

Measurement of Surface Water Field Parameters, and SW.03, Surface Water Sampling, and 

water levels are taken at piezometer locations according to Groundwater SOP GW.01, Water 

Level Measurements in Wells and Piezometers. Monitoring wells and piezometers are developed 

during each round of sampling according to Groundwater SOP GW.02, Well Development. 

e 

A1.2.3 Geotechnical and Total Orpanic Carbon Sampling 

At locations 37391,37491, 37591, 37691, 37891,37991,38091,38591, 38991,39091,39191, 

and 39691, geotechnical and total organic carbon (TOC) samples were taken in addition to the 

samples described above. Appendix A2 discusses the sampling protocol, testing procedures, and 

results of the geotechnical sampling. TOC sampling procedures followed guidelines in the TOC 

field sampling plan (see Section 1.3.11 of this report). 

Because the results of TOC analyses are applied to fate and transport modeling in conjunction 

with geotechnical data, TOC sample intervals were chosen to correspond with the geotechnical 

samples (Figure A2-2). Unlike the geotechnical samples, which are collected as discrete samples 

similar to VOC samples, TOC samples were taken as composites from up to 6 feet of continuous 

core length. TOC samples were collected using the same procedures for s 

8 

samples (see Section A1.5.2). TOC samples were assigned separate sample 

they were collected in the same 6-foot interval as a normal composite 

sample was containerized in a 500-ml amber jar for chemical analysis 

120-ml plastic bottle for radiological screening. 

A1.2.4 Miscellaneous Sampling ~ 

As prescribed by the work plan, additional samples collected during the Phase III field 

investigation included samples of effluent from the Building 881 footing drain as well as samples 

of Coherex, a commercially available dust suppressant previously used at OU1. Footing drain 

effluent samples were collected by lowering a bailer down through a manhole access located 

approximately 150 feet south of Building 881. Suspected as a potential source of VOC 

contamination, effluent samples were collected, handled, and shipped as VOC samples in two 
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40-ml glass vials. Coherex, which previously has been implicated as a potential source of 

toluene contamination at OU1, was sampled by pouring material directly from the storage drum 

into sample containers. Two 40-ml glass vials were collected for VOC analyses, and three 1- 

liter amber glass bottles were collected for SVOC analyses. 

A1.2.5 Oualitv Assurance/Oualitv Control Sampling 

Following guidelines presented in the Quality Assurance Addendum (QM) (EG&G 1991b), 

quality control (QC) samples were incorporated in the sampling program as trip blanks, 

equipment rinsates, and field duplicates of composite samples. Soil blanks prescribed by the 

work plan were not used because standardized soil was unavailable. Appendix D presents the 

results of the QC sampling. 

Each day that VOC sampling was planned, trip blanks consisting of two 40-ml VOC vials were 

fded with distilled water at the field trailer and placed inside the cooler chilled to 4°C where 

VOC and 250-ml composite samples were to be stored in the field. Trip blanks were kept with 

the samples and shipped together with them to the laboratory to be analyzed for VOCs. 

One rinsate sample was collected at each location site selected for SVOC analyses to evaluate 

sampling equipment as a possible source of phthalate contamination. Rinsate samples consisted 

of distilled water poured through a decontaminated split-spoon sampler with a VOC liner. 

Following Geotechnical SOP GT.02, Drilling and Sampling Using Hollow Stem Auger 

Techniques, rinsate water was collected in a stainless-steel bowl and then transferred to 1-liter 

amber bottles. 

Duplicate composite samples were typically collected in addition to the regular composite 

samples in one 6-foot interval per borehole. Duplicates were collected in 250-ml amber jars and 

were analyzed for the same suite of analytes as the original composites. 
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A1.2.6 Radiation Screenine Sarn&s 

0 
All samples except trip blanks had corresponding radiological screening samples that were 

collected in 120-ml plastic bottles. Radiological screening samples for composite samples were 

collected from the same bowl of material collected for the actual composite sample. Screening 

samples for stainless-steel sleeve samples were collected from the core directly above the sleeve. 

Radiological screening samples were shipped to a laboratory for screening each day that samples 

were collected. Results were turned around in 24 hours. No samples were shipped off site until 

their corresponding radiological screening sample results were received. Once the screening 

results were received, laboratories were chosen according to the guidelines presented in Field 

Operations SOP FO. 18, Environmental Sample Radioactivity Content Screening. 

A1.3 DATA AVAILABLE 

Attachment Al-1 includes data packets for each of the boreholes, monitoring wells, piezometers, 

and pilot holes for the Phase III RFI/RI field investigation at OU1. Each data packet is prefaced 

by an index sheet showing the data available for that location. Data include geologic borehole 

logs completed by the project stratigrapher (presented in LOGGER format), natural gamma ray 

and caliper geophysical logs run in the bedrock boreholes, and finalized well construction 

diagrams. Data packets are arranged in numerical order by borehole/well location number. 

a 
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Table A1-7 

Subsurface Soil Samples 

PEST/ 
INORG PCB 

Geologic 

1 HSS Location Depth Interval Type Sample 

- 
Collected VOA BNA RAD MET 

- - - -  

102 0687 0.00 - 10.00 COL B H O ~ ~ ~ O O I O  
10.00 - 20.00 COL B H O ~ ~ ~ I O ~ O  
24.10 - 25.50 COL BH068726CT 

27.00 - 30.00 UCS BH068730BR 

x x x x  
x x x x  
x x x x  
x x x x  

X X 

X X 
X X 
X X 

102 30291 0.00 - 
0.00 - 
0.00 - 
1.70 - 
5.70 - 
9.70 - 
9.70 - 
14.10 - 
14.10 - 
15.70 - 

5.90 

5.90 
5 -90 
1.90 
5.90 

10.00 
10.00 

14.40 

14.40 

15.90 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
ucs 

BHOOOOBEBUID 
BH00008EBUl 

BH00008EBUlD 

BH00008EBUlA 
BH00008EBUlB 

BH00009EBUl 
BH00009EBUlA 

BHOOOlOEBUl 

BHOOOlOEBUlA 

BH00010EBUlB 

08/08/91 

08/08/91 
08/08/91 

08/08/91 
08/08/91 

08/08/91 
08/08/91 

oa/oa/91 

08/08/91 

08/08/91 

X 
X X 

x x x  
X 
X 

X 

X 
X 

102 31091 0.00 - 
1.75 - 
5.75 - 
6.00 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
18.00 - 

6.00 

2.00 
6.00 

12.00 
12.00 
10.00 

18.00 

14.00 

24.00 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

BH00080EBUl 
BH00081EBUl 

BH00082EBUl 

BH00085EBU1 

BH00085EBU1 
BH00086EBUl 

BH00087EBUl 

BH00088EBUl 

BH00090EBUl 

x x x  
X 
X 

X 

x x x  
X 

X X 
X 

X X 

X 

X 

102 31291 24.00 - 30.00 UCS BHOOO94EBUl 
25.70 - 26.00 UCS BHOOO92EBUl 

29.70 - 30.00 UCS BH00093EBUl 

30.00 - 36.00 UCS BH00097EBUl 

33.70 - 34.00 UCS BH00096EBUl 

08/21/91 

08/21/91 

08/21 191 

08/22/91 

08/22/91 

X 
X 
X 

X X 
X 

102 31591 0.00 - 
1.75 - 
5.75 - 
6.00 - 
7.75 - 
9.75 - 
12.00 - 
13.70 - 

6.00 

2.00 

6.00 

12.00 

8.00 
10.00 

16.30 
14.00 

COL 
COL 
COL 
COL 
COL 
COL 
ucs 
ucs 

BHOOlOOEBUl 
BH00101EBUl 

BH00102EBUl 

BHOOlO6EBUl 
BH00104EBUl 

BH00107EBUl 

BHOOlO9EBUl 
BH00108EBUl 

08/23/91 
08/23/91 

08/23/91 

08/23/91 

0812319 1 
081 2319 1 
08/23/91 

08/23/91 

x x x  
X 
X 

X X 

X 
X X 

X 

102 31691 24.00 - 30.00 UCS BH00113EBUl 

25.70 - 26.00 COL BHOOllOEBUl 

29.70 - 30.00 UCS BHOOlllEBUl 

30.00 - 32.00 UCS BH00114EBUl 

08/26/91 

08/26/97 

08/26/91 

08/26/91 

X 
X 
X 

X X X 
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Table A1-7 

Subsurface S o i l  Samples 

Geo logi  c 

I HSS Locat ion Depth Interval Type Sample 

102 31891 0.00 - 
1.50 - 
4.50 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
17.70 - 
18.00 - 
19.70 - 

102 36491 0.00 - 
1.45 - 
5.15 - 
6.00 - 
9.65 - 
12.00 - 
13.00 - 
17.70 - 

102 37391 0.00 - 
0.00 - 
1.65 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
17.70 - 

102 6301490 3.00 - 
3.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 
8-00 - 
10.00 - 
10.00 - 
12.00 - 
12.00 - 
14.00 - 

6.00 

1.75 

4.75 

12.00 

10.00 
18.00 

14.00 

18.00 

21 -00 
20.00 

6.00 

1.70 

5.40 

12.00 

9.90 
18.00 
13.30 

18.00 

6.00 

6.00 

1.90 
12.00 

10.00 

18.00 

14.00 

18.00 

3.90 

3.90 

5 -30 

8-00 

8.00 

9.70 
11.90 

11.90 

11.90 

11.90 

13.70 

15.60 

15.60 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
wcs 
wcs 
wcs 

COL 
COL 
COL 
COL 
COL 
wcs 
COL 
wcs 

COL 
COL 
COL 
COL 
COL 
wcs 
COL 
wcs 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

BH00125EBUl 

BH00123EBUl 

BH00124EBU1 

BH00128EBUl 

BH00126EBUl 
BH00131EBUl 

BH00127EBU1 

BH00129EBUl 

BH00132EBUl 

BH00130EBUl 

BH00477EBUl 

BH00475EBUl 

BH00476EBUl 

BH00480EBUl 

BH00479EBUl 
BH00483EBUl 
BHD0481EBUl 

BH00482EBUl 

BH00651EBUl 

BH00650EBUl 

BH00647EBUl 
BH00654EBUl 

BH00653EBUl 

BH00656EBUl 

BH00655EBUl 

BH00657EBU 1 

B3014900004 

B3014900304 

B3014900406 

~3014900408 

B3014900608 
B3014900810 

~3o14900812~ 

~3014900812 

B3014901012D 

B3014901012D 

B3014901214 
B3014901216 

B3014901416 

Cot lected 

08/27/91 
08/27/91 

08/27/91 

08/27/91 

08/27/91 

08/27/91 

08/27/91 

08/27/91 

08/27/91 

08/27/91 

10/04/91 

10/04/91 

10/04/91 

10/04/91 

10/04/91 

10/04/91 
10/04/91 

10/04/91 

1 O/ 16/91 

1 O/ 16/91 

10/16/91 
10/16/91 

10/16/91 

10/16/91 

1 O/ 16/91 
1 O/ 16/91 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 
02/26/90 

02/26/90 

02/26/90 

PEST/ 

VOA BNA RAD MET INORG PCB 

X x x  
X 
X 

x x  
X 

x x  

X x x  
X 
X 

X x x  
X 

x x x  x 
X 
X 

X x x  
X 

X x x  
X 
X 

x x x  
X 

X x x  
X 

X x x  
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

X x x  X 
X 

X 
X 
X 

x x x  x X 
X 
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Table A1-7 

Subsurface S o i l  Samples 

Geologic PEST/ 
I HSS Location Depth Interval Type Sample Collected VOA BNA RAD MET INORG PCB 

102 B301590 0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
7.00 - 
10.00 - 
10.00 - 
11.50 - 

103 32191 1.75 - 
5.75 - 
6.00 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
15.70 - 

2.00 
3.10 
3.10 
4.70 
7.70 
7.70 
11.00 
12.00 
13.00 

2.00 
6.00 
12.00 
12.00 
10.00 
18.00 
14.00 
16.00 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

COL 
COL 
COL 
COL 
COL 
ucs 
COL 
wcs 

B3015900002 
B3015900004 
B3015900204 
B3015900406 
83015900408 
B3015900708 
B3015901012 
B3015900812 
B3015901214 

BH002 1 7EBU 1 
BH00218EBUl 
BH00221EBUl 
BH00216EBUl 
BH00220EBUl 
BH00224EBUl 
BH00222EBUl 
BH00223EBUl 

03/19/90 
03/19/90 
03/19/90 
03/ 19/90 
03/ 19/90 
03/19/90 
03/19/90 
03/ 19/90 
03/19/90 

08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 

X 
x x x  x X 

X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 

X 
X 

x x  X 
X x x  

X 
X x x  

X 
X 

15.70 - 16.00 UCS MU00517EBUl 10/03/91 X 

0.00 - 6.00 COL BH00499EBUl 10/09/91 x x x  x 
0.65 - 0.90 COL BH00497EBUl 10/09/91 X 
3.75 - 4.00 COL BH00496EBUl 10/09/91 X 
5.75 - 6.00 COL BH00498EBUl 10/09/91 X 
6.00 - 12.00 COL BH00602EBUl 10/09/91 X x x  

12.00 - 16.00 UCS BH00604EBUl 10/09/91 X x x  
13.50 - 14.00 UCS BH00603EBUl 10/09/91 X 

9.75 - 10.00 COL BHOO6OlEBUl 10/09/91 X 

103 36891 0.00 - 5.80 COL BH00609EBUl 10/10/91 x x x  x 
1.15 - 1.40 COL BH00607EBUl 10/10/91 X 
5.55 - 5.80 COL BH00608EBUl 10/10/91 X 
5.80 - 13.00 UCS BH00612EBUl 10/10/91 X x x  
10.70 - 11.00 WCS BH00611EBUl 10/10/91 X 

103 36991 

119.1 0887 

0.00 - 6.00 COL BH00616EBUl 10/11/91 x x x  x 
0.50 - 0.75 COL BH00614EBUl 10/11/91 X 
4.80 - 5.05 COL BH00615EBUl 10/11/91 X 
6.00 - 10.50 UCS BH00618EBUl 10/11/91 X x x  
7.75 - 8.00 COL BH00617EBUl 10/11/91 X 

0.00 - 6.10 COL BH08870007 06/03/87 X X X X X X 
6.10 - 7.00 COL BH088707CT 06/03/87 X X X X X X 
10.20 - 12.10 UCS BH088710BR 06/03/87 X X X X X X 
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Table AI-7 

Subsurface Soil Samples 

PEST/ 
VOA BNA RAD MET INORG PCB 

Geologic 

Location Depth Interval Type Sample 

- 
Col lected I HSS 

119.1 0987 0.00 - 10.00 COL BH09870010 

6.03 - 6.60 COL BH098706UT 
10.08 - 11.30 COL BH098711CT 

14.30 - 14.75 WCS BH098714BR 

05/29/87 

05/29/87 
05/29/87 

05/29/87 

x x x x  x X 
x x x x  x X 
x x x x  x X 
x x x x  x X 

1287 0.00 - 2.25 COL BH128702CT 

5.25 - 6.50 UCS BH128705BR 

05/27/87 

05/27/87 

x x x x  x X 
x x x x  x X 

119.1 

119.1 1487 2.00 - 2.90 COL BH148703Wl 

5.50 - 6.50 COL BH148706CT 

6.50 - 9.00 UCS BH148709BR 

7.75 - 8.00 UCS BH148708U2 

05/28/87 

05/28/87 

05/28/87 

05/28/87 

x x x x  x X 
x x x x  x X 
x x x x  x X 
x x x x  x X 

119.1 

119.1 

119.1 

119.1 

119.1 

119.1 

32591 15.70 - 17.00 WCS MW00174EBU1 09/04/91 X 

32791 7.75 - 8.00 UCS MU00183EBU1 09/05/91 X 

33091 7.75 - 8.00 WCS MU00188EBUl 09/06/91 X 

09/12/91 33491 9.75 - 10.00 UCS MU00302EBU1 X 

33891 8.70 - 8.95 WCS MU00312EBUl 09/13/91 X 

09/13/91 
09/13/91 

09/13/91 

09/13/91 

09/13/91 

33991 0.00 - 6.00 WCS BH00364EBUl 
1.05 - 1.30 COL BH00362EBUl 

5.75 - 6.00 WCS BH00363EBU1 

6.00 - 12.00 WCS BH00367EBUl 

9.75 - 10.00 UCS BH00366EBUl 

x x x  x 
X 
X 

X x x  
X 

119.1 34091 0.00 - 6.00 COL BH00371EBUl 

0.75 - 1.00 COL BH00369EBUl 

5.75 - 6.00 COL BH00370EBUl 

6.00 - 10.00 UCS BH00374EBUl 

9.75 - 10.00 WCS BH00373EBUl 

09/16/91 

09/16/91 

09/ 16/91 

09/16/91 
09/16/91 

x x x  x 
X 
X 

X x x  
X 

119.1 34191 

119.1 34291 

7.75 - 8.00 WCS MW00316EBUl 09/16/91 X 

0.00 - 6.00 COL BH00379EBUl 

1.45 - 1.70 COL BH00377EBUl 
5.75 - 6.00 WCS BH00378EBUl 

6.00 - 8.00 UCS BH00381EBUl 

09/16/91 
09/16/91 

09/ 16/91 
09/ 16/91 

x x x  x 
X 
X 

x x x  

119.1 34391 09/17/91 4.75 - 5.00 UCS MU00319EBU1 X 
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T a b l e  A1-7 

S u b s u r f a c e  S o i l  Samples 

Geologic 

I HSS Location Depth Interval Type Sample 

PEST/ 
VOA BNA RAD MET INORG PCB Collected 

119.1 34491 0.00 - 6.00 WCS BH00385EBUl 
1.15 - 1.40 WCS BH00383EBUl 
5.55 - 5.80 WCS BH00384EBU1 

09/17/91 
09/17/91 
09/17/91 

x x x  x 
X 
X 

119.1 34691 0.00 - 6.00 COL BH00391EBUl 
1.15 - 4.00 COL BH00389EBUl 
5.75 - 6.00 COL BH00390EBUl 
6.00 - 12.00 WCS BH00394EBUl 
8.75 - 9.00 COL BH00393EBUl 
12.00 - 14.00 WCS BH00396EBUl 
13.70 - 14.00 WCS BH00395EBUl 

09/18/91 
09/18/91 
09/18/91 
09/18/91 
09/ 18/91 
09/18/91 
09/18/91 

x x x  x 
X 
X 

X x x  
X 

X 
X 

119.1 34891 0.00 - 
0.00 - 
0.65 - 
5.75 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 

6.00 
6.00 
0.90 
6.00 
12.00 
10.00 
14.00 
14.00 

COL 
COL 

COL 

COL 

wcs 
COL 
wcs 
wcs 

BH00405EBUl 
BH00403EBUl 
BH00402EBUl 
BH00404EBUl 
BH00407EBUl 
BH00406EBUl 
BH00409EBUl 
BH00408EBUl 

09/19/91 
09/19/91 
09/19/91 
09/19/91 
09/19/91 
09/ 19/91 
09/19/91 
09/19/91 

x x x  x 
X 
X 

X x x  
X 

X x x  
X 

0.00 - 6.00 COL BH00413EBUl 
1.75 - 2.00 COL BH00411EBU1 
5.65 - 5.90 COL BH00412EBUl 
6.00 - 10.00 COL BH00415EBUl 
10.00 - 16.30 WCS BH00418EBUl 
11.60 - 11.90 COL BH00416EBUl 
15.70 - 16.00 WCS BH00417EBU1 

09/20/91 
09/20/91 
09/20/91 
09/20/91 
09/23/91 
09/23/91 
09/23/91 

x x x  x 
X 
X 

x x x  x 
X x x  

X 
X 

119.1 34991 

119.1 35291 0.00 - 6.00 COL BH00422EBU1 
1.75 - 2.00 COL BH00420EBUl 
5.75 - 6.00 COL BH00421EBU1 
6.00 - 12.00 WCS BH00425EBU1 
9.75 - 10.00 WCS BH00424EBU1 

09/24/91 
09/24/91 
09/24/91 
09/24/91 
09/24/91 

x x x  x 
X 
X 

x x  X 
X 

119.1 35491 0.00 - 6.00 COL BH00429EBUl 
1.35 - 1.60 COL BH00427EBUl 
5.05 - 5.30 COL BH00428EBUl 
6.00 - 10.00 WCS BH00431EBU1 
9.75 - 10.00 WCS BH00430EBUl 

09/24/91 
09/24/91 
09/24/91 
09/24/91 
09/24/91 

x x x  x 
X 
X 

x x x  x 
X 

119.1 35591 0.00 - 6.00 WCS BH00436EBUl 
0.45 - 0.70 COL BH00434EBU1 
5.75 - 6.00 WCS BH00435EBUl 

09/26/91 
09/26/91 
09/26/91 

x x x  x 
X 
X 
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Table A1-7 

Subsurface Soil Samples 

PEST/ 

PCB 
Geologic 

I HSS Location Depth Interval Type Sample 

- 
Collected VOA BNA RAD MET INORG 

119.1 37891 5.40 - 5.65 WCS MW00713EBUl 10/21/91 X 

10/23/91 119.1 37991 9.45 - 9.70 WCS BH00722EBU1 X 

119.1 38191 15.60 - 15.90 WCS BH00693EBUl 10/28/91 X 

119.1 39191 10.20 - 10.50 WCS BH00764EBUl 1 1  / 14/91 X 

119.1 5 787 4.00 - 
8.00 - 
10.00 - 
12.00 - 
14.00 - 
16.00 - 
18.00 - 
20.00 - 
22.00 - 
24.00 - 
26.00 - 
28.00 - 

5.80 
10.00 

12.00 

14.00 

16.00 
18.00 

20.00 

22.00 
24.00 

26.00 

28.00 

30.00 

COL 

COL 
COL 

wcs 
wcs 
wcs 
wcs 
wcs 
wcs 
wcs 
wcs 
wcs 

BH578704DH 
BH578708DH 

BH578710UC 

BH578712CT 
BH578714BR 

BH5787160H 
BH578718DH 

BH578720DH 
BH578722DH 

BH578724DH 

BH578726DH 

BH578728DH 

10/07/87 
10/07/87 

10/07/87 

10/07/87 
10/08/87 

10/08/87 

10/08/87 

10/08/87 
10/08/87 

10/08/87 

10/08/87 

10/08/87 

x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 
x x x x  x 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

119.2 1687 

119.2 1787 

0.00 - 1.80 COL BH168702CT 

2.00 - 6.00 WCS BH16870206 
6.00 - 6.50 WCS BH168706BR 

06/02/87 
06/02/87 
06/02/87 

x x x x  x 
x x x x  x 
x x x x  x 

0.00 - 3.90 COL BH17870005 

3.90 - 5.25 COL BH178705CT 

8.25 - 8.70 WCS BH178708BR 

06/03/87 

06/03/87 

06/03/87 

x x x x  x 
x x x x  x 
x x x x  x 

119.2 32691 0.00 - 6.00, COL BH00249EBUl 

0.90 - 1.20 COL BH00247EBUl 

5.75 - 6.00 WCS BH00248EBUl 

6.00 - 8.00 WCS BH00251EBUl 

09/05/91 

09/05/91 

09/ 05 /9 1 
09/05/91 

x x  
X X 
X 

x x  

119.2 32891 0.00 - 6.00 COL BH00257EBUl 

1.75 - 2.00 COL BH00255EBUl 

5.75 - 6.00 WCS BH00256EBUl 

6.00 - 8.00 WCS BH00259EBUl 

09/06/91 
09/06/91 

09/06/91 

09/06/91 

x x  
X 
X 

x x  

119.2 32991 0.75 - 1.00 COL BH00262EBUl 

5.75 - 6.00 WCS BH00263EBUl 
6.00 - 8.00 WCS BHOO266EBUl 

09/06/91 

09/06/91 
09/06/91 

X 
X 

x x  X 
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Table AI-7 

Subsurface Soil Samples 

Geologic 
I HSS Location Depth Interval Type Sample Collected 

- 

119.2 33191 0.00 - 6.00 WCS BH00275EBUl 09/09/91 
1.75 - 2.00 WCS BH00272EBUl 09/09/91 
5.75 - 6.00 WLS BH00273EBU1 09/09/91 

119.2 33291 0.00 - 6.00 COL BH00284EBUl 09/10/91 
1.75 - 2.00 COL BH00282EBUl 09/10/91 
5.75 - 6.00 COL BH00283EBUl 09/10/91 
6.00 - 12.00 COL BH00286EBUl 09/10/91 
9.75 - 10.00 COL BH00285EBUl 09/10/91 
11-70 - 12.00 WCS BH00287EBU1 09/10/91 

12.00 - 14.00 WCS BH00289EBUl 09/10/91 

119.2 33591 0.00 - 6.00 COL BH00294EBUl 09/11/91 
1.00 - 1.30 COL BH00292EBUl 09/11/91 
5.75 - 6.00 COL BH00293EBUl 09/11/91 
6.00 - 12.00 COL BH00297EBUl 09/11/91 
8.75 - 9.00 COL BH00296EBUl 09/11/91 
12.00 - 16.00 WCS BH00299EBUl 09/11/91 

13.70 - 14.00 WCS BH00298EBUl 09/11/91 

119.2 33791 0.00 - 
1.15 - 
5.75 - 
6.00 - 
9.25 - 
12.00 - 
13.60 - 
17.70 - 
18.00 - 

6.00 
1.40 
6.00 
12.00 
9.50 
18.00 

13.90 
18.00 
22.00 

R FA 
RFA 
RFA 
R FA 
RFA 
wcs 
RFA 
RFA 
wcs 

BH00353EBUl 
BH00351EBUl 
BH00352EBUl 
BHOO355EBUl 
BH00354EBUl 

BH00359EBUl 

BH00357EBUl 
BH00358EBUl 
BH00360EBUl 

09/12/91 
09/12/91 
09/12/91 
09/12/91 
09/12/91 

09/12/91 

09/12/91 
09/12/91 
09/12/91 

119.2 34591 11.00 - 11.20 WCS MW00325EBUl 09/18/91 

119.2 5887 0.00 - 1.70 COL BH588700UC 10/08/87 
2.00 - 3.90 COL BH588702CT 10/08/87 
4.00 - 7.10 WCS BH588704BR 10/08/87 

119.2 5987 

119.2 6187 

2.00 - 3.50 COL BH598704UC 10/05/87 

4.00 - 7.00 WCS BH598707CT 10/05/87 

7.00 - 9.80 WCS BH598709BR 10/05/87 

6.50 - 9.00 COL BH618707DH 10/12/87 

9.00 - 11.50 WCS BH618709CT 10/13/87 

11.50 - 14.00 WCS BH618712BR 10/13/87 

VOA BNA RAD MET INORG 

x x x  x 
X 
X 

x x x  x 
X 
X 

X x x  
X 
X 

x x x  x 
X 
X 

x x  X 
X 

X x x  
X 

x x x  x 
X 
X 

x x  X 

X 
x x  X 

X 
X 

X x x  

X 

x x x x  x 
x x x x  x 
x x x x  x 

x x x x  x 
x x x x  x 
x x x x  x 

x x x x  x 
x x x x  x 
x x x x  x 

PEST/ 
PCB 

- 

X 
X 
X 
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Table A1-7 

Subsurface Soil Samp 1 e s 

1 HSS Locat ion Depth Interval 

130 0787 4.30 - 4.80 
5.00 - 10.00 

7.80 - 9.68 

9.68 - 10.35 

10.35 - 13.00 

130 1087 

130 1187 

130 1387 

0.00 - 10.00 
10.00 - 18.95 

18.95 - 20.00 

23.00 - 25.40 

0.00 - 10.00 
8.70 - 10.70 

13.90 - 17.00 

0.00 - 10.10 

10.10 - 11.56 

14.56 - 16.20 

130 35091 5.30 - 5.55 

130 35791 0.00 - 6.00 

1.35 - 1.60 
5.75 - 6.00 
6.00 - 12.00 

9.75 - 10.00 

12.00 - 16.00 
13.70 - 14.00 

130 35891 0.00 - 6.00 

1.15 - 1.40 

5.35 - 5.60 

6.00 - 12.00 

9.75 - 10.00 

130 36091 0.00 - 
0.00 - 
1.65 - 
5.65 - 
6.00 - 
8.90 - 
12.00 - 
13.10 - 
17.70 - 

6.00 
6.00 
1.90 

5.90 

12.00 

9.20 

18.00 

13.40 

18.00 

Geologic 

Type Sample Collected 

COL 
wcs 
wcs 
wcs 
wcs 

COL 
COL 

COL 

wcs 

COL 

COL 
wcs 

COL 

COL 

wcs 

wcs 

COL 

COL 
COL 
COL 

COL 

wcs 
wcs 

COL 

COL 

COL 

wcs 
wcs 

COL 

COL 
COL 

COL 
COL 

COL 

wcs 
COL 

wcs 

BH078705CT 
BH07870510 

BH078708BR 

BH078710WS 

BH07871013 

BH10870010 
BH10871020 

BH108720CT 

BH108723BR 

BH11870010 
BH118711CT 

BH118714WT 

BH13870010 
BH138711CT 

BH138714BR 

MW00334EBUl 

BH00441EBUl 

BH00439EBUl 
BH00440EBUl 
BH00444EBUl 

BH00443EBUl 

BH00446EBUl 
BH00445EBUl 

BH00450EBUl 

BH00448EBUl 

BH00449EBUl 

BH00453EBUl 

BH00452EBUl 

BH00459EBUl 
BH00458EBUl 

BH00456EBUl 
BH00457EBUl 

BH00461EBUl 

BH00460EBUl 

BH00464EBUl 

BH00462EBUl 

BH00463EBUl 

05/26/87 
05/26/87 

05/26/87 

05/26/87 

05/26/87 

06/01/87 
06/01/87 

06/01/87 

06/01/87 

06/02/87 
06/02/87 

06/02/87 

05/29/87 

05/29/87 
05/29/87 

09/23/91 

09/27/91 

09/27/91 
09/27/91 
09/27/91 

09/27/91 

09/27/91 
09/27/91 

10/01/91 

10/01/91 

10/01/91 

10/01/91 

10/01/91 

10/02/91 
10/02/91 

10/02/91 
10/02/91 

10/02/91 

10/02/91 

10/02/91 

10/02/91 

10/02/91 

VOA 

- 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

X 

X 

X 
X 

X 

X 
X 

X 

X 
X 

BNA 

- 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

RAD 

- 

X 

X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

MET 

- 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

PEST/ 
INORG PCB 

-- 

X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 

X X 
X X 
X X 

X X 
X X 
X X 

X 

X 

X 

X 

X 

X 

X 

X 
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Table AI-7 

Subsurface S o i l  Samples 

PEST/ 
INORG PCB 

Geologic 
I HSS Location Depth Interval Type Sample 

- 
Col lected VOA BNA RAD MET 

130 36291 0.00 - 6.00 COL BH00468EBUl 
1.15 - 1.40 COL BH00466EBUl 
5.65 - 5.90 COL BH00467EBUl 
6.00 - 12.00 WCS BH00470EBUl 
9.35 - 9.60 WCS BH00469EBUl 
12.00 - 13.90 WCS BH00473EBUl 
13.60 - 13.90 UCS BH00472EBU1 

10/03/91 
10/03/91 
10/03/91 
10/03/91 
10/03/91 
10/03/91 
10/03/91 

x x x  
X 
X 

x x x  
X 

X X 
X 

X 

130 36391 0.00 - 
0.70 - 
5.00 - 
6.00 - 
9.00 - 
11.80 - 
12.00 - 
13.50 - 
17.90 - 
18.20 - 
21.90 - 
23.90 - 
25.50 - 
27.90 - 
29.40 - 

5.00 
1.00 

5.25 
11.80 
9.25 
12.00 
18.00 
13.80 
18.20 
23.90 
22.20 
29.70 
25.70 
28.20 
29.60 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
wcs 
COL 
wcs 
wcs 

BH00523EBU1 
BH00521EBUl 
BH00522EBUl 
BH00526EBUl 
BH00525EBUl 
MW00527EBUl 
BH00530EBUl 
BH00528EBUl 
BH00529EBUl 
BH00533EBUl 
BH00532EBUl 
BH00537EBUl 
BH00534EBUl 
BH00535EBUl 
BH00536EBUl 

10/04/91 
10/04/91 
10/04/91 
10/04/91 
10/04/91 
10/04/91 
10/04/91 
10/04/91 
10/04/91 
10/07/91 
10/07/91 
10/07/91 
10/07/91 
10/07/91 
10/07/91 

x x x  
X 
X 

X X 
X 

X 

X X 
X 
X 

X X 
X 

X X 
X 
X 
X 

10/10/91 
10/10/91 
10/10/91 
10/10/91 
10/10/91 
10/10/91 
1 O/ 10/91 
10/10/91 
10/10/91 
10/10/91 
10/10/91 
10/11/91 
10/11/91 
10/11/91 

130 3669 1 0.00 - 
1.15 - 
5.35 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
17.10 - 
18.00 - 
21.70 - 
23.70 - 
24.00 - 
25.70 - 
27.70 - 

6.00 
1.40 

5.60 
12.00 
10.00 

17.40 
14.00 
17.40 
24.00 
22.00 
24.00 
28.00 
26.00 
28.00 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
wcs 
wcs 
wcs 

BH00541EBUl 
BH00539EBUl 
BH00540EBUl 
BH00544EBUl 
BH00542EBUl 
BH00547EBU1 
BH00545EBUl 
BH00546EBUl 
BH00550EBUl 
BH00548EBUl 
BH00549EBUl 
BH00554EBUl 
BH00552EEUl 
BH00553EBUl 

x x x  
X 
X 

X X 
X 

X X 
X 
X 

X X 
X 
X 

X X 
X 
X 

X 

X 

X 

130 37191 0.00 - 
0.40 - 
5.00 - 
6.00 - 
6.00 - 
9.40 - 
12.00 - 
13.70 - 

5.00 
0.65 
5.25 
12.00 
12.00 
9.65 
18.00 
14.00 

cot. 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

BH00558EEUl 
BH00556EBUl 
BH00557EBUl 
BH00561EBUl 
BH00560EBUl 

BH00559EBUl 
BH00564EBUl 
BH00562EBUl 

1 O/ 14/91 
10/14/91 
10/14/91 
10/14/91 
10/14/91 
1 O/ 14/91 
10/14/91 
10/14/91 

x x x  
X 
X 

X 

X X 
X 

X X 
X 

X 

X 
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Tab1 e AI - 7 
Subsurface Soil Samples 

Geologic PEST/ 

I HSS Locat ion Depth Interval Type Sample Coilected VOA BNA RAD MET INORG PCB 

17.40 - 17.60 COL BH00563EBUl 10/14/91 X 
19.30 - 19.50 COL BH00566EBUl 10/15/91 X 
21.30 - 21.50 WCS BH00567EBUl 10/15/91 X 

- - - - - -  - 

130 37491 

88 1 0187 

0.00 - 
1.50 - 
5.95 - 
6.00 - 
6.00 - 
9.75 - 
12.00 - 
13.80 - 

6.00 

1.75 
6.20 

12.00 

12.00 
10.00 

16.00 

14.00 

COL 

COL 

COL 

COL 
COL 

COL 

wcs 
wcs 

BH00573EBUl 

BH00569EBUl 

BH00572EBUl 

BH00577EBU1 
BH00576EBUl 

BH00575EBUl 

BH00582EBUl 

BH00578EBUl 

1 O/ 16/91 x x x  x 
10/16/91 X 
10/16/91 X 
10/16/91 
10/16/91 X 
10/16/91 X 
10/16/91 X 
10/16/91 X 

x x  

0.20 - 1.40 COL BH018701UT 06/04/87 X X X X X X 

4.50 - 5.70 WCS BH018704WS 06/04/87 X X X X X X 
10.00 - 11.50 WCS BH018710WS 06/04/87 X X X X X X 

88 1 0287 0.00 - 11.80 COL BH02870012 05/27/87 X X X X X X 
11.80 - 14.30 COL BH02871214 05/27/87 X X X X X X 
12.00 - 14.30 COL BH028714CT 05/27/87 X X 
14.30 - 20.40 WCS BH02871420 05/27/87 X X X X X X 
17.90 - 18.60 UCS BH028718BR 05/27/87 X X X X X X 

X x x  

88 1 0487 0.00 - 10.00 COL BH04870010 06/05/87 X X X X X X 
10.30 - 12.80 COL BH048710WT 06/05/87 X X X X X X 
15.30 - 15.70 COL BH048715CT 06/05/87 X X X X X X 
19.30 - 20.30 WCS BH048719BR 06/05/87 X X X X X X 

88 1 0587 

88 1 31991 

881 32091 

0.00 - 4.50 COL BH05870005 05/19/87 X X X X X X 

2.00 - 4.50 COL BH058705CT 05/19/87 X X X X X X 

7.50 - 9.30 WCS BH058708BR 05/19/87 X X X X X X 

0.00 - 
1.75 - 
5.75 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
17.70 - 

6.00 

2.00 
6.00 

12.00 

10.00 

18.00 

14.00 

18.00 

COL 
COL 

COL 

COL 

COL 

wcs 
COL 

wcs 

BH00140EBUl 
BH00138EBUl 

BH00139EBUl 

BH00143EBUl 

BH00141EBUl 

BH00146EBUl 

BH00142EBUl 

BH00144EBU1 

08/28/91 

08/28/91 

08/28/91 

08/28/91 

08/28/91 

08/28/91 

08/28/91 

08/28/91 

x x  
x x x  
X 

x x  
X 

x x  x 
X 
X 

0.00 - 6.00 COL BHOO202EBUl 08/29/91 x x x  x 
1.75 - 2.00 COL BH00203EBUl 08/29/91 X 
5.75 - 6.00 COL BH00204EBUl 08/29/91 X 

x x  6.00 - 12.00 COL BH00205EBUl 08/29/91 X 
6.00 - 12.00 COL BH00208EBUl 08/29/91 X X 

x x  
9.75 - 10.00 COL BH00206EBUl 08/29/91 X 
12.00 - 18.00 COL BH00211EBUl 08/29/91 X 

Page 10 of 21 



Table AI-7 

Subsurface soil Samples 

Geologic PEST/ 

I HSS Location Depth Interval Type Sample Collected VOA BNA RAD MET INORG PCB 

- - - - - -  - 
13.70 - 14.00 COL BH00207EBU1 08/29/91 X 
17.70 - 18.00 WCS BH00209EBUl 08/29/91 X 
18.00 - 20.00 WCS BH00212EBUl 08/29/91 X x x  

88 1 32391 0.00 - 
1.75 - 
5.75 - 
6.00 - 
6.00 - 
9.75 - 

6.00 

2.00 
6.00 

12.00 

12.00 
10.00 

COL 

COL 

wcs 
wcs 
wcs 
wcs 

BHOO229EBUl 
BH00227EBUl 

BHOO228EBUl 

BH00232EBU1 
BH00231EBUl 

BH00230EBUl 

09/03/91 

09/03/91 

09/03/91 
09/03/91 

09/03/91 

09/03/91 

x x x  x 
X 
X 

X 
X x x  

X 

88 1 32491 0.00 - 
0.75 - 
5.75 - 
6.00 - 
9.75 - 

6.00 

1 .oo 
6.00 

10.00 
10.00 

COL 

COL 

COL 

wcs 
wcs 

BH00239EBUl 

B H 0023 7E BU 1 
BH00238EBUl 
BH00242EBUl 

BH00241EBUl 

09/04/91 

09/04/91 

09/04/91 

09/04/91 

09/04/91 

x x x  x 
X 
X 

X x x  
X 

88 1 35191 5.50 
3.30 
5.75 

BH00340EBUl 
BH00338EBUl 
BH00339EBUl 

09/23/91 

09/23/91 
09/23/91 

x x x  x 
X 
X 

0.00 - 
3.05 - 
5.50 - 

wcs 
wcs 
wcs 

@ 881 35391 0.00 - 
1.20 - 
5.40 - 
5.40 - 
7.75 - 
9.20 - 

5.40 

1.45 

5.65 

9.20 

8.00 

9.45 

BH00345EBUl 

BH00342EBUl 

BH00343EBUl 

BH00348EBUl 

BH00346EBUl 

BH00347EBUl 

09/24/91 

09/24/91 

09/24/91 

09/24/91 

09/24/91 

09/ 24 /9 1 

COL 

COL 

COL 

wcs 
wcs 
wcs 

X 
X 

X 
X 

88 1 35691 7.30 - 
19.60 - 
27.30 - 
29.50 - 

7.50 

19.80 
27.60 

29.80 

BH00490EBUl 
MW00505EBUl 

MW00506EBUl 
MW00507EBU1 

10/07/91 
09/26/91 

09/26/91 
09/26/91 

COL 

COL 
wcs 
wcs 

X 
X 
X 

MW00512EBUl 10/01/91 X 88 1 35991 15.60 - 15.90 wcs 

881 37291 0.00 - 
1.75 - 
5.55 - 
6.00 - 
9.15 - 
12.00 - 
13.70 - 
17.70 - 
18.00 - 
21.30 - 
24.00 - 
25.70 - 

6.00 

2.00 

5.80 
12.00 

9.40 

18.00 
14.00 

18.00 

24.00 

21 -60 

28.00 
26.00 

COL 

COL 

COL 
COL 

COL 

COL 

COL 

COL 

COL 

COL 

wcs 
wcs 

BH00633EBUl 

BH00630EBUl 

BH00631EBUl 
BH00636EBUl 

BH00635EBUl 

BH00639EBUl 

BH00637EBUl 

BH00638EBUl 

BH00642EBUl 

BH00640EBUl 

BH00644EBUl 

BH00643EBUl 

10/15/91 

10/15/91 

1 O/ 15/91 
10/15/91 

10/15/91 
10/15/91 

10/15/91 

10/15/91 

1 O/ 15/91 

10/15/91 

10/15/91 

10/15/91 

x x x  x 
X 
X 

x x  X 
X 

x x  X 
X 
X 

x x  X 
X 

x x  X 
X 
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Table AI-7 

Subsurface Soil Samples 

Geologic 

I HSS Locat ion Depth Interval Type Sample 

88 1 39491 0.00 - 3.00 COL BH00857EBUl 

0.00 - 3.30 COL BH01034EBUl 
0.00 - 3.30 COL BH01035EBUl 

0.00 - 4.00 COL BH00856EBUl 

0.60 - 0.85 COL BH01032EBUl 

3.00 - 4.00 WCS BH00855EBUl 

3.30 - 3.55 WCS BHO1033EBUI 

88 1 39591 0.00 - 0.80 COL BH00859EBUl 

0.00 - 3.00 COL BH00860EBU1 

0.00 - 2.70 COL BH01037EBU1 

0.00 - 2.70 COL BH01038EBUl 

0.95 - 1.20 COL BH01036EBU1 

88 1 6287 0.00 - 8.00 RFA BH62870008 

12.50 - 14.00 RFA BH628712CT 
14.00 - 16.00 WCS BH628714BR 

88 1 6387 0.00 - 8.00 RFA BH63870008 

12.00 - 13.70 RFA BH638712DH 

18.00 - 18.40 RFA BH638718UC 

22.00 - 22.50 WCS BH638722CT 

24.50 - 26.00 LlCS BH638724BR 

88 1 8301690 

88 1 E301 790 

0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 
10.00 - 
12.00 - 
12.00 - 
14.90 - 
16.90 - 
16.90 - 
18.90 - 

2.00 

4.00 

4.00 

6.00 

8.00 

8.00 

10.00 

12.00 

12.00 

13.70 
15.90 

15.90 
18.90 

19.90 

19.90 

COL 

COL 

COL 

COL 

COL 

COL 

COL 

COL 

COL 

COL 
COL 

COL 
COL 
COL 

COL 

83016900002 

83016900004 

83016900204 

83016900406 

83016900408 

B3016900608 

B3016900810 

B3016900812 

B3016901012 

B3016901214 
B3016901216 

83016901416 
83016901618 

B3016901620 

B3016901820 

0.00 - 1.50 COL B3017900002 

0.00 - 2.50 COL B3017900004 

2.00 - 2.50 COL 83017900204 

4.00 - 5.90 COL B3017900406D 

4.00 - 8.00 COL 83017900408D 

6.00 - 8.00 COL 83017900608 
8.00 - 10.00 COL 83017900810 

Collected VOA BNA RAD MET INORG PCB 

11/19/91 

12/14/91 
12/14/91 

1 1 / 19/91 
12/14/91 

1 1 /19/91 
12/14/91 

1 1  /20/91 
1 1  /20/91 
12/ 14/91 
12/14/91 

12/14/91 

10/21/87 
10/21/87 

10/21/87 

10/16/87 

1 O/ 16/87 
10/19/87 

10/19/87 
10/19/a7 

03/ 19/90 

03/19/90 

03/19/90 

03/ 19/90 

03/ 19/90 

03/19/90 

03/19/90 

03/ 19/90 

03/19/90 

03/19/90 
03/ 19/90 

03/ 19/90 
03/19/90 

03/ 19/90 

03/ 19/90 

03/20/90 

03/20/90 

03/20/90 

03/20/90 

03/20/90 

03/20/90 
03/20/90 

x x x  x 

X 

X 

X 

X 
x x  

x x x x  x X 
x x x x  x X 
x x x x  x X 

x x x x  x X 
x x x x  x X 
x x x x  x X 
x x x x  x X 
x x x x  x X 

X 
x x x  x X 

X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 

X 
x x x  x X 

X 
X 

x x x  x X 
X 
X 
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Table A1-7 

Subsurface S o i l  Samples 

Geo l og i c 
I HSS Location Depth Interval Type Sample 

- 
8.00 - 12.00 COL 83017900812 

10.00 - 12.00 COL 83017901012 

12.00 - 13.00 COL 83017901213 

12.00 - 17.00 COL 83017901217 

13.00 - 15.00 COL 83017901315 

88 1 8301890 0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 
10.00 - 
12.00 - 
12.00 - 
14.00 - 
16.00 - 
18.00 - 

881 8301990 0.00 - 
0.00 - 
2.00 - 
4.00 - 
6.00 - 
6.00 - 
14.30 - 
14.30 - 
17.00 - 
17.70 - 

881 8302090 0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 
10.00 - 
12.00 - 
12.00 - 
14.00 - 
16.00 - 
16.00 - 
19.00 - 
19.00 - 

1 .oo 
4.00 
4.00 

6.00 
8.00 

8.00 

10.00 

12.00 

12.00 

14.00 
16.00 

16.00 

18.00 

20.00 

1.60 

6.00 
4.00 

6.00 

7.50 

14.00 

16.30 

19.60 

17.70 

18.70 

0.70 
3.40 

3.40 
5.10 

7.60 

7.60 

9.60 

11.90 

11.90 

13.00 

16.00 

16.00 

17.20 

19.00 

19.80 
26.90 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

83018900002 

83018900004 
83018900204 

83018900406 
83018900408 

83018900608 

83018900810 

83018900812 

83018901012 
83018901214 

83018901216 

83018901416 

83018901618 

83018901820 

83019900002 

83019900006D 

83019900204 
83019900406 

83019900608D 

83019900614 

83019901416 

83019901420 

8301 9901 718 
83019901819 

83020900002 
83020900004 

83020900204 
83020900406 

83020900408 

83020900608 
83020900810 

83020900812 

83020901012 

83020901214 

83020901216 
B3020901416 

83020901618 

83020901619 

83020901921 

83020901927 

PEST/ 

Collected VOA BNA RAD MET INORG PCB 

- - - - - -  
03/20/90 x x x  x X 
03/20/90 X 
03/20/90 X 
03/20/90 x x x  x X 
03/20/90 X 

03/20/90 

03/20/90 

03/20/90 

03/20/90 
03/20/90 

03/20/90 

03/20/90 

03/20/90 

03/20/90 
03/20/90 

03/20/90 

03/20/90 

03/20/90 

03/21/90 

03/21/90 

03/21/90 

03/21/90 
03/21/90 
03/21/90 

03/2 1 /90 
03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 
03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 
03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 

03/22/90 

X 
x x x  x X 

X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
x x x x  x X 
x x x  X X 

X 
x x  X X 

X 
X 
X 

x x  X X 
X 

x x x  x X 
X 
X 

X 
x x x  x X 

X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 

x x x  x X 
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Table A1-7 

Subsurface S o i l  Samples 

Geologic 
Depth Interval Type Sample 

PEST/ 

VOA BNA RAD MET INORG PCB I HSS Location Collected 

881 8302190 0.00 - 
4.00 - 
6.00 - 
8.35 - 
8.35 - 

10.35 - 
12.35 - 
14.35 - 
14.35 - 
16.30 - 
18.30 - 
18.30 - 
20.30 - 
22.70 - 
22.70 - 
24.70 - 
26.90 - 

2.00 
6.00 
8.35 

10.35 
14.35 
12.35 
14.35 
16.30 
18.30 
18.30 
20.30 
22.30 
22.70 
24.30 
28.40 
26.70 
28.40 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

83021900002 
83021900406 
63021900608 
63021900810 
63021900814 
63021901012 
83021901214 
83021901416 
83021901418 
83021901618 
83021901820 
83021901822 
83021902022 
83021902224 
83021902227 
83021902426 
63021902628 

06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 
06/25/90 

X 
X 
X 
X 

x x x  x X 
X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 
X 

88 1 6302290 0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
8.00 - 

10.00 - 
12.30 - 

2.00 
4.00 
4.00 
6.00 
8.00 

14.50 
12.30 
14.50 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

63022900002 
83022900004 
63022900204 
83022900406 
83022900408 
83022900814 
83022901012 
83022901214 

06/26/90 
06/26/90 
06/26/90 
06/26/90 
06/26/90 
06/26/90 
06/26/90 
06/26/90 

X 
x x x  x X 

X 
X 

x x x  x X 
x x x  X 

X 
X 

88 1 

881 

88 1 

88 1 

88 1 

881 

8302990 

8303090 

8303190 

8303290 

6304190 

6304290 

0.00 - 4.00 COL 83029900004 
2.00 - 4.00 COL 83029900204 

07/06/90 
07/06/90 

x x x  x X 
X 

0.00 - 4.20 COL 63030900004 
2.00 - 4.20 COL 83030900204 

07/06/90 
07/06/90 

x x x  x X 
X 

0.00 - 5.00 COL 83031900005 
2.00 - 4.00 COL 83031900204 

07/09/90 
07/09/90 

x x x  x X 
X 

0.00 - 4.00 COL 83032900004 
2.00 - 4.00 COL 830329002040 

07/10/90 
07/10/90 

x x x  x X 
X 

0.00 - 4.00 COL 83041900004 07/18/90 
2.00 - 4.00 COL 83041900204 07/18/90 

x x  X X 
X 

0.00 - 6.00 COL 83042900006 07/19/90 
2.00 - 4.00 COL 83042900204 07/19/90 

26.40 - 28.40 WCS 83042902628 07/19/90 

x x  X X 
X 
X 
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Table AI-I 

Subsurface S o i l  Samples 

PEST/ 

Collected VOA BNA RAD MET INORG PCB 
Geologic 

Location Depth Interval Type 

- 
Sample I HSS 

NSOURCE 0387 0.00 - 8.75 COL 
2.00 - 4.00 COL 
2.45 - 3.90 COL 

7.15 - 8.75 COL 

11.75 - 13.25 WCS 

BH03870009 
BH03870204 

BH038702WT 
BH038709CT 

BH038712BR 

05/19/87 x x x  x X 
05/19/87 X 
05/19/87 X X X X X X 
05/19/87 X X X X X X 
05/19/87 X X X X X X 

1587 0.00 - 5.00 RFA 
5.00 - 10.00 RFA 

24.10 - 25.80 WCS 

BH15870005 

BH15870510 

BH158726BR 

06/03/87 X X X X X X 
06/03/87 X X X X X X 
06/03/87 X X X X X X 

NSOURCE 

NSOURCE 30091 0.50 - 6.00 VFA 
3.75 - 4.00 VFA 

5.75 - 6.00 VFA 

6.00 - 11.90 WCS 
7.70 - 7.90 VFA 
9.70 - 9.90 WCS 
11.90 - 13.90 WCS 

BHOOOOIEBUI 

BHOOOOIEBUIB 

BHOOOOIEBUIC 

BH00002EBUl 
BH00002EBUlA 
BHOOOO2EBUlB 

BH00003EBUl 

08/05/91 x x x  x 
08/05/91 X 
08/05/91 X 
08/05/91 X 
08/05/91 X 
08/05/91 X 
08/05/91 X 

NSOURCE 30191 0.00 - 
1.75 - 
5.75 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
15.70 - 
18.00 - 

6.00 

2.00 

6.00 

12.00 

10.00 
18.00 

14.00 

16.00 

20 f 00 

COL 
COL 

COL 

COL 

COL 
wcs 
COL 

wcs 
wcs 

BH00004EBUl 

BH00004EBUlA 

BH00004EBUlB 

BH00005EBUl 

BH00005EBUlA 
BHOOOO6EBUl 

BHOOOO6EBUlA 

BHOOOO6EBUlB 

BH00007EBU1 

08/07/91 

08/07/91 

08/07/91 

08/07/91 

08/07/91 

08/07/91 

08/07/91 

08/07/91 

08/07/91 

x x  
x x x  
X 

x x  
X 

x x  
X 
X 

x x  

NSOURCE 30391 0.00 - 
1.75 - 
5.75 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
17.70 - 
18.00 - 
21.70 - 

6.00 

2.00 

6.00 

12.00 

10.00 
18.00 

14.00 
18.00 

24.00 

22.00 

COL 

COL 

COL 

COL 

COL 

COL 

COL 

COL 

COL 
COL 

BH00012EBUl 

BHOOOl2EBUlA 

BH00012EBUlB 

BH00013EBUl 

BH00013EBUlA 

BH00014EBUl 

BH00014EBUlA 

BH00014EBUlB 

BH00015EBUl 

BH00015EBUlA 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

08/09/91 

x x  
x x x  
X 

x x  
X 

x x  
X 
X 

x x  
X 

NSOURCE 30491 0.00 - 30.00 COL 

27.70 - 28.00 WCS 
30.00 - 32.00 WCS 

BH00041EBUl 

BH00042EBUl 
BH00043EBUl 

08/13/91 x x x  x 
08/13/91 X 

x x  08/ 13/91 X 
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Table A1-7 

Subsurface S o i l  Samples 

PEST/ 
VOA ENA RAD MET INORG PCB 

Geol ogi c 
I HSS Location Depth Interval Type Sample 

- 
Cot lected 

NSOURCE 30591 0.00 - 6.00 COL BH00044EEUl 
1.75 - 2.00 COL BH00045EEUl 
5.75 - 6.00 COL EH00046EBUl 
6.00 - 12.00 UCS BH00049EBU1 
9.75 - 10.00 UCS EH00048EBUl 

08/ 14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 

x x x  x 
X 
X 

x x  X 
X 

NSOURCE 31391 

NSOURCE 32291 

NSOURCE 36591 

3.75 - 4.00 UCS MU00098EBU1 08/22/91 X 

5.75 - 6.00 UCS MW00165EBU1 09/03/91 

10/07/91 
10/07/91 
10/07/91 
10/07/91 
10/07/91 
10/07/91 

x x x  x 
X 
X 

x x  X 
X x x  

X 

0.00 - 6.00 COL EH00488EBUl 
1.30 - 1.50 COL EH00486EBUl 
5.25 - 5.50 COL BH00487EEUl 
6.00 - 12.00 COL EH00491EEUl 
13.00 - 17.00 UCS BH00493EEUl 
14.70 - 15.00 UCS EH00492EEU1 

NSOURCE 37091 0.00 - 6.00 COL EH00624EEUl 
1.75 - 2.00 COL EH00622EBUl 
5.75 - 6.00 UCS EH00623EBUl 
6.00 - 8.00 UCS EH00627EEUl 

10/14/91 
10/14/91 
10/14/91 
10/14/91 

x x x  x 
X 
X 

X 

N SOUR C E 

NSOURCE 

NSOURCE 

NSOURCE 

NSOURCE 

NSOURCE 

N SOUR C E 

N SOUR C E 

37591 

37691 

37791 

38591 

38691 

38791 

38891 

38991 

12.80 - 13.10 ucs EH00673EEUl 10/18/91 X 

17.80 - 18.00 ucs MU00700EEUl 1 O/ 18/91 X 

21.70 - 22.00 EH00681EEUl 10/23/91 ucs X 

7.75 - 8.00 ucs EH00813EEUl 11/05/91 X 

7.75 - 8.00 

6.95 - 7.20 

wcs 

ucs 

EH00819EEU1 

EH00822EEUl 

11/07/91 

11/07/91 

X 

X 

1 1  /08/91 13.70 - 14.00 ucs EH00828EEUl X 

3.05 - 3.30 
19.60 - 19.90 

COL 
wcs 

EH00834EEUl 
EH00842EEU1 

1 1  /11/91 
1 1  /12/91 

X 
X 

N SOUR C E 

NSOURCE 

39091 

39291 

7.75 - 8.00 

13.70 - 14.00 

wcs EH00756EEUl 1 1 /13/91 

11/15/91 

X 

EH00851EEUl ucs X 
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Table A1-7 

Subsurface Soil Samples 

Geologic 

I HSS Location Depth Interval Type 

- 
NSOURCE 39691 13.70 - 14.00 WCS 

NSOURCE 39791 5.65 - 5.90 WCS 

NSOURCE 8300190 0.00 - 1.20 COL 

0.00 - 6.00 COL 

0.00 - 6.00 COL 

2.00 - 3.80 COL 
4.00 - 6.00 COL 

6.00 - 8.00 WCS 

6.00 - 9.90 WCS 
8.00 - 9.90 WCS 

NSOURCE 8300290 

* NSOURCE 8300390 

NSOURCE 8300490 

NSOURCE 8300590 

NSOURCE 8300690 

0.00 - 1.00 COL 

0.00 - 3.10 COL 
2.00 - 3.10 COL 

4.00 - 5.90 COL 
4.00 - 7.50 COL 

6.00 - 7.50 WCS 
8.00 - 10.00 WCS 

2.00 - 2.90 Cot. 

2.00 - 4.00 COL 
3.00 - 4.70 COL 

4.00 - 6.30 COL 

5.00 - 6.30 COL 

8.00 - 10.00 COL 

0.00 - 1.00 COL 
0.00 - 3.80 COL 
2.00 - 3.80 COL 
4.00 - 5.40 COL 

4.00 - 7.70 COL 
6.00 - 7.00 COL 

7.00 - 8.50 WCS 

0.00 - 0.40 COL 
0.00 - 5.20 COL 
3.00 - 4.20 COL 

0.00 - 1.80 COL 

0.00 - 2.60 COL 

2.00 - 2.60 COL 

Sample 

BH00870EBUl 

BH00875EBUl 

83001900002 
830019000060 

83001900006 

83001900204 
83001900406D 

83001900608 
83001900610 

83001900810 

83002900002 

83002900004 

83002900204 

83002900406 

83002900408 

83002900608 

83002900810 

83003900203 

83003900004 

83003900305 

83003900408 

B3003900507 

83003900810 

83004900002 

B3004900004 

83004900204 
83004900406 

83004900408 
83004900607 

83004900709 

83005900003 

B3005900005 

83005900305 

B3006900002 

B3006900003 

83006900203 

PEST/ 

Collected VOA BNA RAD MET INORG PCB 

11/25/91 X 

11/26/91 X 

02/02/90 

02/02/90 

02/02/90 

02/02/90 

02/02/90 
02/05/90 

02/05/90 
02/05/90 

X 
x x x x  x X 

x x  
X 
X 
X 

x x x  x X 
X 

02/05/90 X 
02/05/90 x x x  x X 
02/05/90 X 
02/05/90 X 
02/05/90 X 
02/05/90 X 
02/05/90 X 

X x x  

02/07/90 X 
02/ 07/90 x x x  x X 
02/07/90 X 
02/07/90 x x x  x X 
02/07/90 X 
02/07/90 X X X X X X 

02/09/90 X 
02/09/90 x x x  x X 
02/09/90 X 
02/09/90 X 
02/09/90 x x x  x X 
02/09/90 X 
02/09/90 X 

02/09/90 X 
02/09/90 x x x  x X 
02/09/90 X 

02/09/90 X 
02/09/90 x x x  x X 
02/09/90 X 
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Table AI-7 

Subsurface Soil Samples 

Geologic 
I HSS Location Depth Interval Type Sample 

PEST/ 
INORG PCB Collected VOA BNA RAD MET 

02/09/90 

02/09/90 

02/09/90 

02/09/90 

NSOURCE 6300790 0.00 - 0.50 COL B3007900002D 

0.00 - 3.70 COL B3007900004D 
0.00 - 3.70 COL 83007900004 

2.00 - 3.90 COL B3007900204 

X 
x x x  

X 
X 

X X 

NSOURCE 6300890 0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 
10.00 - 

1.00 

3.40 

3.40 
5.80 
8.00 

8.00 
10.00 

12.00 

12.00 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

83008900002 

83008900004 

83008900204 

83008900406 
B3008900408 

83008900608 

83008900810 

83008900812 

B3008901012 

02/ 12/90 

02/ 12/90 

02/ 12/90 
02/12/90 
02/12/90 

02/12/90 
02/12/90 

02/12/90 

02/12/90 

X 
x x x  

X 
X 

x x x  
X 
X 

x x x  
X 

X X 

X X 

X X 

NSOURCE 6300990 0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 
10.00 - 

1.70 

3.70 
3.70 

5.70 

8.00 

8.00 

10.00 

11.00 
11.00 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

83009900002 

83009900004 
83009900204 
83009900406 

83009900408 

83009900608 

B3009900810 

83009900812 
B3009901012 

02/12/90 

02/12/90 
02/12/90 
021 12/90 

021 12/90 

02/12/90 
02/ 12/90 

02/ 12/90 
02/12/90 

X 
x x x  

X 
X 

x x x  
X 
X 

x x x  
X 

x X 

X X 

02/12/90 

02/12/90 

02/12/90 

02/ 12/90 
02/12/90 

02/ 12/90 

02/16/90 

02/16/90 

02/16/90 

02/ 16/90 
02/ 16/90 

02/16/90 

X X NSOURCE 8301090 0.00 - 
6.00 - 
7.50 - 
8.00 - 
8.00 - 
12.50 - 
14.00 - 
14.00 - 
15.00 - 
17.00 - 
18.00 - 
19.00 - 

8.00 

6.60 

8.00 
9.20 

13.60 
13.60 

15.00 
18.00 

16.30 

19.00 
21 -00 

21 -00 

COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 
COL 

B3010900008 

B3010900607 

B3010900708 

83010900810 
B3010900814 

83010901314 

B3010901415 

B3010901418 

B3010901517 

B3010901719 
B3010901821 

83010901921 

x x x  
X 
X 
X 

x x x  
X 
X 

x x x  
X 
X 

X X 
X 

X x 

X X 

X X 

NSOURCE 8301 190 0.00 - 
0.00 - 
0.00 - 
2.00 - 
4.00 - 
4.00 - 
6.00 - 
8.00 - 
8.00 - 

2.00 

3.50 

3.50 

3.50 

6.00 

8.00 

8.00 
10.00 
12.00 

COL B3011900002D 

COL 83011900004D 

COL 8301 1900004 

COL 83011900204 

COL 8301 1900406 

COL 8301 1900408 

COL 6301 1900608 
COL 8301 1900810 
COL B3011900812 

02/22/90 

02/22/90 

02/22/90 

02/22/90 

02/22/90 

02/22/90 

02/22/90 
02/22/90 
02/22/90 

X 
X X 

X 
X 
X 

x x x  
X 
X 

x x x  

X X 

X X 

X X 
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Table AI-7 

Subsurface Soil Samples 

Geologic 

1 HSS Locat ion Depth Interval Type Sample 

- 
10.00 - 12.00 COL 83011901012 

12.00 - 14.00 COL 83011901214 

12.00 - 15.10 COL 83011901216 

14.00 - 15.10 COL 83011901416 

16.00 - 16.90 COL 83011901618 

16.00 - 18.60 COL 83011901620 

18.00 - 18.70 COL 63011901820 

NSOURCE 8301290 0.00 - 1.00 COL 83012900002 

0.00 - 3.60 COL 83012900004 

2.00 - 3.60 COL 83012900204 

4.00 - 4.60 COL 83012900408 

4.00 - 6.00 COL 63012900406 

NSOURCE 8301390 

NSOURCE 8303390 e 
NSOURCE 8303490 

NSOURCE 8303590 

0.00 - 0.70 COL 83013900002 

0.00 - 4.00 COL 83013900004 

2.00 - 4.00 COL 83013900204 

4.00 - 4.90 COL 83013900406 
4.00 - 11.50 COL 83013900412 

6.00 - 6.80 COL 83013900608 

0.00 - 2.00 COL B3033900002D 

0.00 - 5.50 COL 83033900006 

0.00 - 8.00 COL 83033900008D 

2.00 - 4.00 COL 63D339DD2D4 

5.50 - 8.00 COL 83033900608 

0.00 - 2.00 COL B3034900002D 

0.00 - 9.20 COL 83034900008D 

2.00 - 4.00 COL 83034900204 

0.00 - 
0.00 - 
0.00 - 
0.00 - 
2.00 - 
2.00 - 
4.40 - 
5.40 - 
7.70 - 
7.70 - 
9.70 - 
11.70 - 
11.70 - 
16.10 - 
16.10 - 

2.00 

2.00 

9.70 

9.70 

4.00 

4.00 

7.70 
7.70 

9.70 

9.70 

11.70 
13.50 

13.50 

17.80 

17.80 

COL 

COL 

COL 

COL 

COL 

COL 

COL 

COL 
COL 

COL 

wcs 
COL 

wcs 
COL 

wcs 

83035900002D 

83035900002 

83035900009D 

83035900009 

83035900204D 

63035900204 

83035900507 
83035900507D 

83035900709D 

83035900709 

83035900911 

830359012130 

83035901213 
83035901618D 

83035901618 

Co 11 ected 

02/22/90 

02/22/90 

02/22/90 
02/22/90 

02/22/90 

02/22/90 
02/22/90 

02/27/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 

02/26/90 
02/26/90 

02/26/90 
02/26/90 

02/26/90 

07/ 1 1 /90 

07/ 1 1 /90 
07/11/90 

07/ 1 1 /90 
071 1 1 /90 

07/ 1 1 /90 

07/12/90 

07/11/90 

07/12/90 

071 12/90 

07/12/90 

07/ 12/90 

07/ 12/90 

07/12/90 

07/12/90 

07/12/90 
07/12/90 

07/12/90 

07/12/90 
07/ 12/90 

07/12/90 

07/ 12/90 

07/12/90 

PEST/ 
VOA BNA RAD MET INORG PCB 

- - - - - -  
X 
X 

x x x  x X 
X 
X 

x x x  x X 
X 

X 
x x x  x X 

X 
x x x  x X 

X 

X 
x x x  x X 

X 
X 

x x x  x X 
X 

X 
X 

x x x  x X 
X 
X 

X 
x x x  x X 

X 

X 
X 

x x x  x X 
x x  

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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Table A1-7 

Subsurface S o i l  Samples 

Geologic 

I HSS Location Depth Interval Type Sample 

PEST/ 

INORG PCB Col lected VOA BNA RAD MET 

- - - _ .  

07/ 13/90 

07/13/90 

07/13/90 
07/13/90 

07/13/90 

071 13/90 

NSOURCE 6303690 0.00 - 6.00 COL 63036900006D 

2.00 - 4.00 COL 63036900204D 

2.00 - 4.00 COL 63036900204 

10.00 - 11.90 COL 63036901012 

11.90 - 14.00 COL 63036901214 

17.20 - 18.80 WCS 63036901718 

x x  
X 
X 
X 
X 
X 

X X 

NSOURCE 6303790 0.00 - 3.50 COL 63037900004 

2.00 - 3.50 COL 63037900204 
5.30 - 6.80 COL 83037900507 

07/16/90 

07/16/90 
07/ 16/90 

x x  
X 
X 

X X 

NSOURCE 6303890 0.00 - 2.00 COL 63038900002 

0.00 - 6.00 COL 63038900006 

2.00 - 4.00 COL 63038900204 

4.00 - 6.00 COL 63038900406 

6.00 - 8.00 COL 63038900608 

6.00 - 10.00 COL 63038900610 

8.10 - 10.00 COL 83038900810 

07/ 13/90 

07/ 13/90 
07/13/90 

07/13/90 

07/13/90 

07/ 13/90 

07/ 13/90 

X 
x x  

X 
X 
X 

x x  
X 

X X 

X X 

NSOURCE 6303990 

NSOURCE 6304090 

RPOND 30691 

0.00 - 3.70 COL 83039900004 

2.00 - 3.70 COL 83039900204 

07/17/90 

07/ 17/90 

x x  
X 

0.00 - 4.00 COL 63040900004 
2.00 - 4.00 COL 63040900204 

07/18/90 
07/18/90 

x x  
X 

X X 

0.00 - 6.00 VFA 8H00052EBU1 

1.75 - 2.00 VFA BH00051EBUl 

5.75 - 6.00 VFA BH00053EBU1 

6.00 - 12.00 WCS BH00056EBUl 

9.75 - 10.00 VFA 8H00054EBUl 

08/15/91 

08/15/91 

08/15/91 

08/15/91 

08/15/91 

x x x  
X 
X 

X X 
X 

X 

X 

081 16/91 
08/16/91 

08/16/91 

08/ 16/91 
08/ 16/91 

08/16/91 

08/ 16/97 
08/16/91 

RPOND 30791 0.00 - 
1.75 - 
5.75 - 
6.00 - 
9.75 - 
12.00 - 
13.70 - 
17.70 - 

6.00 

2.00 

6.00 

12.00 
10.00 

18.00 
14.00 

18.00 

VFA 

VFA 

VFA 

wcs 
wcs 
wcs 
wcs 
wcs 

BH00060EBUl 

BH00059EBUl 
BH00061E8U1 

BH00064EEUl 

BH00062EEUl 
BH00065EEUl 

BH00066EBU1 

8H00067EBUl 

x x x  
X 
X 

X X 
X 

X X 
X 
X 

X 

RPOND 30891 0.00 - 6.00 WCS 8H00070EBUl 

0.75 - 1.00 VFA BH00071EBUl 

5.75 - 6.00 WCS BH00072EEUl 

6.00 - 12.00 WCS 8H00075EEUl 

9.75 - 10.00 WCS BH00076EEUl 

12.00 - 18.00 WCS BH00078EBUl 

13.70 - 14.00 WCS BH00077EEUl 

081 19/91 
08/19/91 
08/19/91 

08/19/91 

08/19/91 
08/19/91 

08/19/91 

X 
x x x  
X 

x x  
X 

X 
X 

X 

X 

X 
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Locking Cap 

7-T 
Ground Surface - 

Slip on Cap 

Protective Casing 

1 
> 3 ft. 

i 
minimum 2 ft. 

minimum 5 ft . + 
t 

N2.0 ft. 

I 

'x3' Concrete Pad % 

. .  - . . .  . .  . .  1 ..; .. .... .. :.'...;.] = - . . .  . .  . .  . .  . .  - . .  . .  . .  . .  - . .  

. .  . .  

. .  . .  . .  . .  . .  . .  . .  . .  

Sump 

6;i . . .  . .  

. .  
. . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  

Volclay Grout 

Schedule 40 W C  Casing 

1/4" or 3/8" Volclay 
Bentonite Pellets or Bentonite 

Centralizer 

Schedule 40 PVC 
with 0.01" slots 

10-20 Silica Sand 

Centralizer 

. .  . .  . .  
. .  End Cap 

. .  
. .  . .  

. .  . .  . .  . .  . .  
. .  . . .  . .  . .  . .  . .  

Slurry 

U.S. DEPARTMENT OF ENERGY 

881 HlLISIDE AREA 
OPERABLE UNIT NO. 1 

PHASE m m/RI REPORT 
General Guidelines for 

Alluvial Well/Piezometer 
Construction 

NOT TO SCALE I NOVEMBER 1993 
Figure A1-2 



Locking Cap - 

. .  . .  . .  . .  . . .  . .  :I . . .  . .  

. .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  , . .  . .  . . .  . .  . .  . .  . .  , . .  . .  . .  . .  . .  

L 

Ground Surfac 7 

-.---J--- 

T 
Minimum 
Alluvial 

Thickness: 
8.5 ft. 

Slip on Cap 

Protective Casing 
/'x3' Concrete Pad 

1 1 ° C ; ' -  

-t 
-2.0 ft. 

Volclay Grout 

Schedule 40 PVC Casing 

1/4" or 3 / g  Volclay 
Bentonite Pellets or 
Bentonite Slurry 

Centralizer 

Schedule 40 PVC 
with 0.01" slots 

~~ . . .  . .  . .  

. .  . . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  

10-20 Silica Sand 

Centralizer 

. .  . .  
End Cap . .  . .  . .  . .  

. .  . .  
1 ,:.~'...,'. .;., 

. .  

Bedrock 

U.S. DEPARTMENT OF ENERG 
Rocky Flats Plant, Colden. Colorad 

t 881 HILlSmE AREA _ _ _  ~~ 

OPEIUBLE UNIT NO. 1 
PHASE m m/RI REPORT 

Minimum Specifications for 
Alluvial Well/Piezometer 

Construction 

NWEMBER 199: 
Figure A1-3 NOT TO SCALE I 



0 TO 6 FEET 

ANALYTE GROUPS 

svoc 
I 6 TO 12 FEET 

0 BNA Extractables g 
0 Pesticides/PCBs z 

12 TO 18 FEET 
4 Radionuclides 

Metals 

Jmx: 
BELOW WATER TABLE OR 
BEDROCK CONTACT. 
COMPOSITES WERE. 
COLLECED ONLY FOR 
RADIONUCLIDE ANALYSIS) 

I 2 to 10 FEEr 

I ANALYI 

g voc 
W 
I- z 

10 to 18 FEET 3 

> 18 FEET 

(TOTAL DEPTH) 

> 18 FEET 

EXPl ANATION 

NOTE: BOREHOLE TOTAL DEPTHS 
VARIED BETWEEN LOCATIONS 

G UP 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

OPERABLE UNIT NO. 1 
PHASE m m/FU mRT 

Borehole Subsurface 
Soil Sample Intervals I Figure AI -4 

I NOMUBER 1993 



.O TO 6 FEET 

’ 6 T O  12 FEET ANALYTE GROUPS 

Radionuclides 
for screening 2 w 

I- z 

12 TO 18 FEET 
3 

> 18 F€Et 

NOTE: BOREHOLE TOTAL DEPTHS 
VARIED BETWEEN LOCATIONS . 

18 

24 

(TOTAL DEPTH) 

- 

ANALYTE GROUP! 

2 voc 
!! 
z 

3 

U.S. DEPARTMENT O F  ENERGk 
Rocky Flats Plant. Golden, Colorado 

881 HIUSIDE AREA 
OPERABU UNIT NO. 1 

PHASE m m/Fu mRT 

muvial Well/Piezometer 
Subsurface Soil Sample Intervals 

Figure A1-5 4 
NOVEMBER 1993 



7 

ANALYTE GROUPS 

Radionuclides 
for screening 

0 TO 6 FE€T 

6 TO 12 FEET 

$ W 

I- z 

NOTE: BOREHOLE TOTAL DEPTHS 
VARIED BETWEEN LOCATIONS 

' BEDROCK CONTACT 

JL 

ANALYTE GROUPS 

$ voc 

3 

W 
I- z 

I 

(TOTAL DEPTH) 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

8-01 HEWIDE AREA 
OPERABLE UNIT NO. 1 

PHASE m m/RI REPORT 

Bedrock Well/Piezometer 
Subsurface Soil Sample Intervals 

Figure A 1 4  
NOMMEER 1993 
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Drilling Data 

Phase III 
R FIIR I Report 



Phase 111 
Drilling and Sampling Data 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

30191 

NIA 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 





i 

BomM 

i 

.5 RN 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30291 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



. , A  c c  

c 



J V b  J I  I Il[m 

2 f I I  .I 



No recovery fa this intervol 
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A p p e d h  AI 
Drilling and Sampling Data 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

INDEX OF DATA 

30391 

NIA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



30391 

/ No recovery for this intervol 
VOA smple obtoined from this tntervol 

c1 be 05' h v e  



Y o m  

Core retoined in VOA sleeve 

VOA smple obtoined from this intervol 

No recovery for  this intervol 

Core retoined in VWI sleeve 
be os obove 

1 

No recovery for this intervol I 
VOA smple obtoined from this intervol 
Smdy drove1 with m e  Silt Strcng kown to drk 
yellwish him I7 5 IR 516 to 10IR 4/61 Uell Boded 
grovel md surd Grovel up to 2 5” diwter, mmn size IS 
cwse [O 5” to 10”I  Dominmtly C O T O S ~  of subongolm 
rock fr nents d qronite, qmtzite, urd retmrphlc rocks 
Smd is?m to coorse imn size is coorse, sub0 ulm 10 
shromded, dm rod rropts by 54 Grovel,% hd, I 
51 Silt, 11 Cloy I 

I 

* 

No recovery for this intervol 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number 

Piezometer Location Number. 

30491 

NIA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



I I 



. ? . *  



I I  

1 D R  
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling arzd Sampling Datu 

INDEX OF DATA 

Borehole Location Number: 30691 

.Monitoring Well Location Number: N/A 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Fonnat) 

- Geophysical Log 

- Well Construction Summary 



' I  i 

1 
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No recovery for this intervol 
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No recovery for this intervol 
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No recovery fa- this intervol 
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Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30891 

Monitoring Well Location Number: Nf A 

Piezometer Location Nwnbet: NfA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NJA 

.Monitoring Well Location Number: 30991 

Piezometer Location Number. NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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Form GK6A U.S. Department of Energy 
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Type of surface seal 

Surface casing ID 
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E l e v a t i e o p  of IMened d o n  

l+ 

rTypeof-Kaion 

5852.37 ftJ5851.82 ft. 

3.05 w2.5 11. 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Borehole Location Number: 31191 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 
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Appendix AI 
Drilling and Sampling Data 

. INDEX OF DATA 

Borehole Location Number. 31291 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NJA 

Monitoring Well Location Number: 

Piezometer Location Number. NIA 

31391 (abandoned) 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- WeU Construction Summary 
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Appendix A I  
Drilling a d  Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 31491 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

WeU Construction Summary 
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U.S. Department of Energy 
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Groundwater Monitoring Well and Piezometer Report 
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-4bY 
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Appe&AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number 31591 

Monitoring Well Location N u m b .  NIA 

Piezometer Location Numbex NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31691 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Dn’Uing and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 31791 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& WeU Construction Summary 
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Groundwater Monitoring Well and Piezometer Report 
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Riser pipe ID 
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AppendixAl 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 31891 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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Fam C16A 

Groundwater Monitoring Well and Piezometer Report 
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Appendix AI 
Drilling and Sampling Datu 

INDEX OF DATA 

Borehole Location Number: 31991 

Monitoring Well Location Number: N/A 

Piezometer Location Number. NfA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- &' Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

Data Available: 

32291 

NIA 

NIA 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32391 

Monitoring Well Location Number: NIA 

Piezometer Location Number NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appemh AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32491 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendk AI 
Drilling and Sampling Data 

INTIEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 32591 

Piezometer Location Number: NIA 

Data Avnilable: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 



No recovery for this intervol 
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shromded, cm sed of rock fr nent 19" zite, gmite, 

idding blot i te, dic minerols Grovel is fine to cocrse, 
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caysed of rock fr ments (quartzite, schist, ymitel, 
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U.S. Department of Energy 
Rocky Flats Plant 

Form Ct6A 

Groundwater Monitoring Well and Piezometer Report 

ou1 Pham 111 RFllRl Nothing 747976.3544 n pw - I d 1  
881 Hillrido baing 2084852.3592 R. wcll No. 32591 

Roicct 
Lootion 

b-4 b J. W i n w  Dale 9.591 

-by 

aigid ~ e p h  19.1 ft. Aquifer Alluvial 
blebmpkced 95-91 

J. Olterpron DaIe 7-21-92 & p h k d  0-19.1n 

TOpOfb.drodc= 

-Y- 
Dy -91 

15.9 ft. 

I 

Depthof surface seal belaw p d  surface 

Type d surface seal 

Surface casing ID 

5 Type d wrficc casing 

Depth of surface casing below p d  

Riser pipe ID 

Type of riser pipe 

Bachdc diameter 

Depthdbachok 

Type d backfill 

I 4  
t Apprmimate depth d 2-inch 
q"---- surn~as steel centralizer 

I M- 

5917.61 W5917.41 ft. 

2.75 nl2.55 n. 

3.0 tl. 

Concroto 

6.25 in. 

St0.I 

2.25 ft. 

2.07 in. 
Schedule 40 PVC 

11.5 in. 

19.1 n 

Gmut 

6.2 ft. 

0.25 in. bentonite pellots 
9.5 n 

16-40 silica sand 
9.5 ft. 

11.5 n 
Schdui. 40 wc 
0.01 In. horitontd Jot 

2.07 hr. 

16.5 n 

2.4 n 



Appendix AI 
Drilling a d  Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32691 

Monitoring Well Location Number: N/A 

Piemmeter Location Number: NIA 

Data Available: 

& Geologic Borehoie Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

W E X  OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

32891 

NIA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32991 

Monitoring Well Location Number: NIA 

Piezometer Location Number NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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I No recovery f w this intervol 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33091 

Monitoring Well Location Number: NJA 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- GenphysicalLog 

- Well Construction Summary 



I 

I 

t 
c .  

ii 
Y Y  

. .  

I , !  

2 
--I : 
n .  

1: 

e .  

n 
.-I : 
e .  n .  

2: 
.-I : 
m .  

3 

r 
e .  

m 
4 :  
e .  
0 -  

4- 
4 :  
N '  

e .  
R -  

1 
4 .  
P .  
m -  

b: 
3 
4 :  
P .  n -  

7: c -  
3 .  
c .  
n .  

a: 
1 :  

n .  

D 

F .  

1 :  

n .  
1 .  

10- I I 



INDEX OF DATA 

Borehole Location Number: 33191 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

- Well Construction Summary 



Toto1 kpth : 6.6 ft 



Appndix AI 
Drilling Md Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33291 

Monitoring Well Location Number: N/A 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33391 

Monitoring Well Location Number: NIA 

Piezometer Location Number. N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 





A p p e d A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 33491 

Piezometer Location Number NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Phnt 

Fonn m6A 

Groundwater Monitoring Well and P~uometer Report 

l d l  
33491 
- ou1 Phaw 111 RFvRl W i n g  740079.7679 ft. psrc 

881 Hillrido baing 2084882.8818 n. Wl No. 
roica 

bar- 9.10.91 

-by J. 08tomron 

m a t h  
% s i d ~  11.4n. Aquifer Alluvial 

,,pcacdby J.Uhlinpor Dar 9.10.91 
Oar 7-21-92 0~pdrkra~;ll 0- i i .4n .  

Deph d h  seal k l o w p n d  surface 

Tjpe d surfwe seal 

Surfice casing ID 

Typed surface casing 

Deph d surface casing belaw ground 

Rim pipe ID 

Type d riser pipe 

2.9 ft. 
Concroto 

6.25 In. 

Stool 

1.9R 

2.07 In. 

Schoduio 40 WC 

11.5 in. 

11.4 n. 

NA 

2.9 It 
0.25 in. bontonito p.llots 

6.1 n. 

16-40 riiia mrd 

6.1 n 

0.60 ft. 
Sch.dul0 40 Pvc 
0.01 in. horlzontd Jot 

2.07 in. 
8.69 ft. 

2.41 tt. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33591 

Monitoring Well Location Number: N/A 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysicalhg 

- Well Construction Summary 
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I No recovery for this intervol 1 

I lotol hth : 16 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 33691 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& W ~ U  Construction ~ u m m a r y  
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US. Department of Energy 
Rocky Flats Phnt 

Fam G16A 

Groundwater Monitoring Well and Piezometer Report 

W i n g  748111.6059 ft. pw - I d 1  

33691 
Alluvial 

Out Phso  111 RFVRl 
881 Hillrido blng 2084994.4826 ft. Hkll No. "roicd 

Lootia, D a r M  e12-91 orisid- 1 1 . 4 ~  Aquifer 

hrpedcd by J. UMinW Date Q12-91 
J. Oltorpron Oar 7-21-92 Depth IMd o - 10.9 n. 

-by 

5929.89 fv5929.24 R. 
2.9 nfi.25 R 

ocph of 
Type d rurfwc seal 

Surface casing ID 
Type d r u b  uring 

Dcpch d surface using below p n d  

rul klow p n d  surface 3.05 n 
Concreto 

6.25 in. 

St0.I 

2.1 11. 

2.07 in. 

Sch.dul.40 wc 

11 .S in. 

10.9 R 

NA 

3.05 n 
0.25 in. bontonito pollots 
6.1 It 

16-40 Jliu mnd 
6.1 n 

6.19 R 
Sch.dul0 40 wc 
0.01 in. horizontd Jot 

2.07 in. 

8.11 R. 

2.49 A. 



Appendix AI 
Drilling a d  Sampling Dam 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

33791 

NIA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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AppendiiAI 
Drilling and Srunpling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 33891 

Piezometer Location Number NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 
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US. Department of Energy 
Rocky flats Phnt 

Cmndwatw Monitoring Well nd Piezometer Report 
1 

I d 1  

Alluvial 

- 747960.6244 ft p e  
2084640.6464 ft. Wng well No. 33891 

OU1 -so 111 RFVRl 

Slb91 WirUl Dcpch 11.8ft. Aquifer 
881 Hillddr tdng 

w 
l o a h  

hrpdcdby J.womron me 7-21-92 -14 0 -  11.6ft. 
Date 913-91 compkvd J. Uhlingor 

-by 

OqdtdhIfJbckw 
Type d surface IfJ 

surface casing ID 

I Type d surface casing 

5930.54 1v5929.94 ft. 

3.0 ttJ2.25 fl. 

2.9 ft. 
Concrrtr 

6.25 in. 

st..1 

2.0 n 

2.07 in. 
Schodulr 40 PVC 

11.5 in. 

11.6R. 

NA 

2.9 fl. 

0.25 In. bontonitr prllrta 

6.0 ft. 

1 6 4  Jlitr d 
6.0 ft. 

6.7 ft. 

schoduk 40 Pvc 
0.01 in. horhntd Jot 

2.07 h 
8.7 n 

2.4 (t 



INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

33991 

NJA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Vopl smple obtoined from this intervol 
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I lotol Depth : 12 6 ft 



Apprndix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 
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Appenalx A l  
Drilling and Sampling Dam 

INDEX OF DATA 

Borehole Location Number: 34191 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



, 
! 

I . . !  

/ ' I  

: I .  I :  

/- - /- 
/- - /- 
---7-- 

--/-- 
. /- - /- i 
--/-7 

/ /  

/ /  

- -. 
, ,  aA'fEY SIllSTOM Clo ey Siltstone Olive (57 5/31 Silt md cloy, porosity 

: 81 no cenent, aod frihle ~lssive, no opporent btddiq - -. 

WeOthEred By 8M Sllt, 2bx Cloy e ,  

- -i ~ 

? I  

Core retoined in VOA sleeve 
No recovery for this intervol 



Appendix A I  
Drilling and Sampling Data 

~ 

INDEX OF DATA 

Borehole Location Number: 34391 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

34491 

NIA 

NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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VOA s m p k  obtoined from this intervol 
No recovery for this intervol 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 34591 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form G16A 

Rocky Flats Plant 

OU1 Phase 111 RFVRl Nhing 748462.1 375 ft. p a s  - l d l  

34591 aution 881 Hillside Earting 2085620.5622 ft. well No. 

nspeaed by J. uhlimr  :hecked by J. Ostemren Date 7-21-92 ~ e p h ~ ~ ~ ~  0-11.3ft 

toiect 

)atecnm+etai 91991 
OrigidDeph 11.3ft. Aquifer Alluvial 

Date 9 1  991 

I Alluvial gravel, 
sand, and day 

Top of b o d W  = 
8.2 n 

Elevation of tcp of surface casieiur  pipe 

Height of top of surface casinglriser pipe 
above p n d  surface 

Depth d surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

I 
Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

oepth of borehole 

A p i m t e  depth of 2 - i h  
I 

q- stainiess steel centralizer 

Type of filter pack 

De* of top of filter pack 

E l e v a t e o p  d screened Kction - Type of screewd section 

Describe openings 

- Scmned sdof l  ID 
boaom of screened Kction 

Length of blah section 

5955.19 ftJ5954.63ft. 
3.0 ftJ2.4 ft 

2.95 R. 
Concrete 

6.25 in. 
Steel 

2.0 11. 

2.07 in. 
Schedule 40 PVC 

11 .S in. 
11.3ft. 

NA 

2.95 ft 
0.25 in. bentonite pellets 

6.0 11. 

16-40 silica sand 

6.0 n. 

6.9 ft. 
Schedule 40 PVC 

0.01 in. horizontd Jot 

2.07 In. 
8.9 ft. 

2.4 ft. 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34691 

Monitoring Well Location Number: NfA 

Piezometer Location Number: NfA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 34791 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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Fg!i - ...e I No recovery for this intervol - .. - .. L.. 



nn 

1 lot01 kph : 11 0 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Fam CX6A 

Groundwater Monitoring Well and Piezometer Report 

OU1 Phase 111 RFVRl 
881 Hillside Location 

DateCanpleted 920-91 
hrrpcad 4 J. Uhlinqer 
C M d b Y  J. Oltergron 

Roica 
W i n g  748376.5147 ft. 
Easting 2085521.1555 ft. 
orisid 11 .o 11. 
Date 9-20-01 
Date 7-21-92 

I d 1  page - 
Wl No. 34791 
Aquifer Alluvial 

kplh 1m-l 0 - 11 .o ft. 

Alluvial gravd, 
sand, and clay 

~ 

Top of bodtodc = 
8.0 ft. 

Clay stono 

Ekvltion d top d surface uringhivr pipe 

Heiiht d top d surface uringhiser pipe 
above p n d  surface 

ocplh d surface seal below p u n d  surface 

Type d surface seal 

' Surface casing ID 

I Type of surface casing 

Depth of surface caring below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

De* of borehole 

Type of backfill 

14 
I-- Approximate deplh of 2 - i h  
?- stainless steel centralizer 

Type of scremed Kclion 

Describe openingr 

kreened section ID 

.-.. .-.- .--. . . - e  

.... .*.. 

.I** , .e -  

of d sectiUl 
-..- 

Length of M a d  section 

5954.39 ftJ5953.91 ft. 

3.0 W2.52 11. 

2.8 ft. 
Concreto 

6.25 in. 

Steel 

2.0 ft. 

2.07 in. 
Schedule 40 PVC 

11.5 in. 
11 .o n. 

NA 

2.8 ft. 

0.25 in. bontonite pellets 

5.9 ft. 

16-40 silica sand 

5.9 ft. 

6.0 ft. 

sehedulo 40 W C  

0.01 In. horizontal slot 

2.07 in. 
8.0 ft. 

2.42 ft. 

Type of backfill below obserrntm PiPC 
TD = 11.0 ft. I '_I E l e v a t a h d .  11.011. 

Not t0 d 8  

M/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34891 

Monitoring Well Location Number: N/A 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 



J I W J I  

j j  I 

, .  

j i  



! i  

I 

lotol Oepth 14 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34991 

Monitoring Well Location Number: NIA 

Piezometer Location Number, NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35091 

Monitoring Well Location Number: NfA 

Piezometer Location Number. NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Drilling and Sampling Data * 

INDEX OF DATA 

Borehole Location Number: 35191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- 3' Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



35191 

No recovery for this intervol I 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35391 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d WeU Construction Summary 
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US. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Fom G16A 

Rocky Flats Plant 

ou1 m u  111 RFVRl Northing 74001 0.7387 ft. PaBC - I d 1  
881 Hlllddr Easting 2083907.0046 ft. well No. 

J. Oatrrgren Date 7-2 1 -92 De* lntental 0 - 10.5 ft. 

35391 
toica 
oation 
>atecomp~eci 925-91 
q d b y  K. Maley Dau  9-25-91 

W e d  by 

f i i g id  oepth 10.5 ft. Aquifer Alluvial 

Alluvial gravel, 
sand, and clay 

~ 

Top of bdrock = 
7.05 ft. 

Claystma 

Elevation of top of surface casinghm pipe 

Height of top of surface casi@iSer pipe 
lbovc p n d  surfxe 

I 

D# of s u b  sed blow ground surface 

Type of surface l u l  

Surface casing ID 

Type of surface casing 

Depth of surface casing below p n d  

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

Type of filter pack 

Depth of top of filter padc 

E l e v a t i e o p  of Weened Seak 

Type of Icreened Kction 

Dewribe openings 

sc@Kaia,lD 

E l e v a t e b o U m  ofsueend Seaion 
w i m t e  depth of 2-inch 

L e d  of blank section 
- stainless steel centralizer 

5963.83 ~ ~ 5 9 6 3 . 0 3  ft. 

3.3 ftJ2.5 ft. 

2.4 ft. 

Concrete 

6.25 in. 
S1e.l 

1.7 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

10.5 ft. 

NA 

2.4 ft. 

0.25 in. bentonite pellets 

5.5 11. 

16-40 dlica .and 
5.5 n. 

6.1 ft 

Schdulr 40 PVC 

0.01 in. horizmtd dot 

2.07 in. 

8.11 tt. 

2.39 n. 
Ekvation@boam of plugeed blank section 

E levat io&$boUm of sand column 

10.5 ft. 

10.5 11. 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

35491 

N/A 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- WelI Construction Summary 





lot01 $th = 10.4 ft. 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35591 

Monitoring Well Location Number: NIA 

Piezometer Location Number. N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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No recovery for this intervol 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35691 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d WeU Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Fam CX6A 

Groundwater Monitoring Well and Piezometer Report 

OU1 Phaw 111 RFVRl Northing 747796.9597 n page - l d l  
Wll No. 35691 881 Hillside Easting 2084005.3620 ft. w 

Loution DateCompleled %26-@l original ~epch  30.3 ft. Aquifer Alluvial 

Chedredby 

Inspecledby K W e y  Date 926-91 
J. Ostergren Date 7-21-92 mpth 1nc-l 0 - 30.3 ft. 

I Alluvial gravel, 
sand, and day 

Top of bdrodc = 
25.2 tt. 

V 27.3ft. 
9-26-91 

Silty daystone 

Elevation d tap d surface casinghi= pipe 

Height of top of sufface casieiser pipe 
ahove p n d  s u k e  

bph of surface seal klow ground surface 

Type of surface seal 

Surface casing ID 

Type of surface using 

kph of s u k e  casing below ground 

Riser pipe ID 

Type of riser pipe 

I 
Borehole diameter 

Depth of borehole 

I-+ 
Type of backfill i Appoximate depth of 2-inch - rtatniesr steel cenuaiizer 1 
Type of Wher pack 

Deph of top of fiher padc 

E l e m t i e t o p  d XICened Kction 

Type d Icreened Kaion 

Describe opening, 

Scmned m i o n  ID 

Length d blank seaion 

5941.86 ftJ5941.36 ft. 
3.1 W2.6 ft. 

3.0 R. 
Concrete 

6.25 in. 
Steel 

1 .9 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

30.3 n. 

Grout 

10.4 11. 

0.25 in. bentonite pellets 

13.4 ft. 

16-40 silica sand 

13.4 ft. 

15.58 ft. 
Schedule 40 PVC 

0.01 in. horizontal dot 
2.07 in. 
26.56 ft. 

2.4 ft. 

Natural 

30.3 n 

W 
Type d backfill below obmation ppe TD = 30.3ft. 

Reu 1-2 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35791 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I  
Drilling und Sampling Dutu 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

35891 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 



(IRI 

Q R I  

MR 

MR 



na 

Id6 

be retoid in VM sleeve 
No recovery for this intervol 

I lotol Depth : 12 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35991 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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US. Department of Energy 
Rocky Flats Phnt 

Fomt CT6A 

Groundwater Monitoring Well and Piezometer Report 

l d l  
35991 
- ou1 -80 111 wml Northing 748056.6558 ft. page 

well No. 881 Hillsid. Easing 2083755.0410 ft. 
.ocatim 
late ~ a n p ~ a e d  10-1-91 
n s w  by K- Md.y 
3lwckedby 

original ocpth 16.1 11. Aquifer Alluvial 

Dab? 10-1-91 
kpth l m a l  0 - 16.1 11. J. Ostrrgron Date 7-21-92 

Alluvial gravel, 
sand, and clay 

I Top of bedrock = 
12.1511, 1 

Clayston0 

Elevation of top of rurlwc casing/riser pipe 

H e i  of top of su- casinghrser pipe 
above ground surfwc 

hph of surface seal below ground surface 

Type of surface sed 

Surface casing ID 

. Type of surface wing 

De@ of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Deph of borehole 

Type of backfill 

W i n U t e  depth of 2 - i d  

Elevation@top Of -1 
Type of seal 

- stainkrr steel centralizer 

Type of filter pack 

Deph of top of iiher pack 

5976.82 1115976.45 11. 

3.57 1113.2 11. 

3.67 ft. 
Concrete 
6.25 in. 
Steel 

1.43 ft. 

2.07 in. 
schedule 40 PVC 

11.5 in. 
16.1 11. 

NA 

3.67 ft. 
0.25 in. bentonite pellets 

6.5 ft. 

16-40 silica sand 

6.5 ft 

0.60 
Schedule 40 PVC 

0.01 In. horizontal dot 

2.07 in. 
13.7 ft. 

2.4 11, 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36091 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

- Well Construction Summary 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36191 

Piezometer Location Number: NIA 

Data Available: 

- fl Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Form GI6A 

I d 1  

Alluvial 

OU1 Phaw 111 RFllRl Northing 748090.9342 ft - 
20041 98.4737 R well No. 36191 881 Hillside baing .~(ia, wd ~eplh 17.0 R Aquifer >ate 10-3-91 

Date nspctedby K - M ~ ~ Y  
:-by J. Wemren Dar 

1&3-91 
7-21 -92 ~ f i  0 - 17.0 ft. 

Alluvial gravel, 
sand, and clay 

Groundwater Monitoring Well and Piezometer Report 

Top ot bed& I 

14.0R 

Claystom 

Dry 10.3-91 ------- 

Elevation of top of surface casirghiser pipe 

Height of top of surface casinghi- pipe 
above ground surface 

Depth of surface seal Mow ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing blow ground 

I 
Riser pipe ID 

Type of riser pipe +- 
Borehole diameter 

Depth of baehde 

Appmximte depth of 2-inch 
I 

7- stainless steel centralizer 

!--I- Type of seal 

Type of fitter pack 

Depth of top o f  filler pack 

I 
i I  I . . .- 

5965.69 ftJ5965.17 ft. 
2.8 1112.28 ft. 

3.0 ft. 
Concrete 

6.25 in. 

St0.l 

2.2 ft. 

2.07 in. 

Schedule 40 WC 

11.5 in. 

17.0 ft. 

Grout 

4.45 ft. 
0.25 in. bentonite pellets 

7.4 ft. 

16-40 silica sand 

7.4 R 

9.52 
Schedule 40 WC 

0.01 In. horizontal dd 
2.07 In. 
14.6 R 

2.4 11. 

NA 
17.0 It 

W 
Type d backfill blow pipe 

. 
TD = 17.0 fL 



Appendix A I  
Drilling and Sampling Datu 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

INDEX OF DATA 

36291 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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lot01 rqth : 13 9 ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36391 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 
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US. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

F a m  CZ6A 

OU1 Phase 111 RFVRl Northing 748042.1118 ft page - l o l l  

881 Hillrid. Easing 2084293.9581 ft. MI1 No. 36391 

10-8-91 

Wicrt 

Alluvial 
L o o l a n  
Date canpkced wigid~epth 29.811. Aquifer 

chedrcdbv 
Date 

J. Oderpren Date 7-21-92 kph 1nt-1 0 - 29.8 ft. knpceredby K.Maley 

Cmund 

A Topofbedrock- 

I 28.4 n 

fD-29.8n. I 

Ekvltion of tap of r w f r c  casing.'rise pipe 

Heiiht oftop of surface casinghiur pipe 
lbave p n d  rurfm 

5967.57 1115967.01 11. 

3.0 ftJ2.44 11. 

Depth of surface seal bekw ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Deph of borehole 

Type of backfill 

Approximite depth of 2-inch - stainless steel centraiizer 

- Type of screened d o n  

Describe openings - k ~ ~ d  & ID 

3.0 ft 

Concrete 

6.25 in. 
Steel 

2.0 ft. 

2.07 in. 
Schedule 40 PVC 

0 11.5 in. 
29.8 ft. 

Grout 

ii.7n. 

0.25 in. bentonite pellets 

14.75 11. 

16-40 silica sand 

14.75 ft. 

17.43 
Schedule 40 PVC 

0.01 in. horizontal sld 

2.07 in. 

27.41 11. 

2.39 ft 

Elevation@boaan of plugged bla& section 

Eknt&boaom o f  sand column 

29.8 ft 

29.8 ft. 

NA 
29.8 ft 

W 
Type of backfill below obsmation p i p  

Noltorcalr 
m 2  



Appendix AI 
Drilling and Sampling Datu 

INDEX OF DATA 

Borehole Location Number: 36491 

Monitoring Well Location Number: NJA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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lotol 4th : 18 6 ft 



Appendix AI 
Drilling and SMtpling Data 

INDEX OF DATA 

Borehole Location Number: 36591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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lotol Depth : 17 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

36691 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Form CT6A 

Groundwater Monitoring Well and Piezometer Report 

- I d 1  hject OUl Phase 111 RFURl M i n g  748026.7636 ft page 
J X a h  881 Hillaide hsting 2064421.0591 ft. well No. 36691 
3awbmPl#d 10-11-91 OrigilVl oepth 28-33 ft- Aquifer Alluvial 

Date 10-11-91 nspcacdby S - c o n d M  
J. Ostoraren Dab? 7-21-92 Depth ln&Ml 0 - 28.33 11. 

:wedby 

Ekvation d tap of dace  casinghiser pipe 

H e i i  of top d surface casinglriser pipe 
above ground rurfwc 

Depth of surface seal below p n d  surface 

Type of sutface seal 

Surface casing ID 

Type d surface casing 

Depth of surface casing below p n d  

Rism pipe ID 

Type d riser pipe 

Baehde diameter I 4  Depth of borehole I-. TypofbcWill 

Appmximate depth of 2-inch I 

q'----- stainkr steel centralizer 

E1evati-q d seal a- Type of wl 

5952.26 f t ~ s i . 5 2  ft. 

2.5 W1.76 tt. 

3.0 ft. 
Concrete 

6.25 in. 

Sted 

2.5 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

28.33 ft. 

Grout 

10.35 ft. 

0.25 in. bontmite pellets 

13.67 ft. 

16-40 silica sand 

13.67 ft. 

15.83 

Schedule 40 PVC 

0.01 in. horizontel dot 
2.07 in. 

25.83 ft. 

2.0 ft 

NA 

28.33 ft. TD = 28.33 ft. 

Nottoscal. 
MI92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

36791 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36891 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36991 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Form CX6A 

Groundwater Monitoring Well and Piezometer Report 

7 h i e d  ou1 PhacH 111 RFvRl W i n g  - '481 79.7430 ft. hF - l d l  
2084711 3669 ft. Wl No. 

10-11-91 , 

- 36991 

Alluvial 
881 Hillrido baing 

.ootian mgidoeph 11.3ft. kpik 
late c~mpietd 10-11-91 

Date 

Alluvial gravel, 
sand, and clay 

Top of bod& = 
8.0 n 

Elevation d tap d surface casiwser pipe 

Height d top d surface Uriwur pipe 
lbove p u n d  surfrc 

5972.88 ftJ5972.31 ft. 

3.4 ftJ2.83 ft 

I 

Depth d surface sed bdow p u n d  surf= 

Type d surface sea1 

Surface casing ID 

Type of surface caring 

Deph of surface casing below ground 

Riser pip ID 

Type of rim @pc 

Borehole d m e r  

Depth of borehole 

Type of backfill 

Approximate depth Of &inch 
C----- stainless 5teel centralizer 

Type of fiher pack 

Depth of top of filler pack 

m i o n  

3.0 R. 
Concreto 
6.25 in. 

Steel 

1.6 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 In. 

11.3ft. 

NA 

3.0 n. 

6.0 a. 
0.25 in. bentonite pellets 

16-40 silica sand 

6.0 ft. 

6.62 

Schedulo 40 PVC 

0.01 in. horlzontsl 
2.07 in. 

8.62 ft. 

2.0 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 37091 

Monitoring Well Location Number: NtA 

Piezometer Location Number. N/A 

Data Available: 

- fl Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

. Monitoring Well Location Number: 37191 

Piezometer Location Number: N/A 

Data Available: 

&, Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- V Well Construction Summary 
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US. Department of Energy 
Rocky Flats Plant 

Form CT6A 

Groundwater Monitoring Well and Piezometer Report 

748036.4145 ft. pase - 1 of 1 
Northing 37191 

OU1 Phnw 111 RFVRl 
881 Hillside Easing 2084533.4608 ft. Wll No. 

Alluvial 

0 - 23.8 It. 

w* 
.oution )akcanpktcd 10-15-91 wid~epol 23.8ft. Aquifer 

D* 10-1 5-91 

hpth 

K. Mal 
Dak 7-21-92 chectredby 

v 7.95tt. 
10.15-91 

Top d bedrock - 

Ekvaim d bop d surfam uri@iwr pip 

He@ of top d surface Uridr iwr pip 
above ground surface 

De@ of s d x e  d belaw p n d  surface 

Type of surface sea\ 

Surface casing ID 

Type of surface using 

Riser p i p  ID 

Type of riser pip 

,I-. Type of backfill 

Apirrvale depth of 2-inch I 
q- stainless steel centralizer 

3.0 11. 
C0ncr.t. 
6.25 In. 

Steel 

2.25 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. e 
23.8 ft. 

Grout 

5.5 tt. 

0.25 in. bentonite pellets 

9.2 tt. 

16-40 dlica sand 

9.2 ft. 

11.1211. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

21.07 11. 

2.0 ft. Length of blank section 

Ekvatwn@bopan d plugged bkrnk reaion 

Type d backfill below -ion pip 

23.07 ft. 

22.0 n. 
Naturel 

23.8 ft. 

E k v a t e b o c t a n  of sand cdutW~ 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 37291 

Monitoring Well Location Number: NIA 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

37391 

NIA 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 37491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37591 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

F a m  GI6A 

Groundwater Monitoring Well and Piezometer Report 

ou1 phrrae 111 RFvRl Nathing 748579.71 52 ft. pw - I d 1  
Roject 
Loution Date Complaed 0-21-91 OiiinaI ’ 4 . 7 ~ .  Aquifer 

Inspamiby POIMU 
Mdby 

2omio.4271 n. M(II No. 37591 881 Hillside Easting 

J. Ostemron Date f-21-92 

Allwid 

0 - 14.7 ft. 
Date “0-21-91 

bph 1ntm;rl 

I Alluvial gravel, 
sand, and clay 

Top of bed& .I 

12.0 ft. 

Clayston0 

Elevation o f  

Height oftop of s u h  usingkim pipe 
above grwnd surface 

of Mfwc uring/riscr pip 

Depth of surfm seal klow 

Typed surface seal 

Surface casing ID 

Type of surface w i n g  

‘ground surface 

v- Depth surfwe w i n g  kiow p d  

Riser pipe ID 

Type of riser pipe 

I 

I 4  

1 

Borehole diameter 

Depth of borehole 

Type of backfill 

T-+ 

l+ 

t Approximate depth of 2-inch - stainks steel centralizer 

E l e v a t e  of seal 
Type of seal 

Elevati-m of seal 

Type of filter padc 

De# of top of filter padc 

Elevatiot@tOp o f  K T ~  

Describe openings 

TypedIcmmdKction 

5993.82 ~15993.45 n. 
2.4 ftJ2.03 ft. 

2.6 ft. 

Concrotr 

6.25 In. 

Stool 

2.6 ft. 

2.07 in. 

Schedule40PVC - 

11.5 in. 

14.7 ft. 

NA 

2.6 n. 
0.25 in. bentonlte PelletS 

5.6 ft. 

16do silica sand 

5.6 ft 

7.6 

Schedule 40 PVC 

0.01 In. horizontal Jot 

2.07 in. 

12.6 tl 

2.0 ft 

E l e m t i e b a a a m  of plugged blank Kction 14.6 ft. As of sand column 14.7 ... ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37691 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

W ~ U  Construction Summary 
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US. Department of Energy F a m  a 6 A  

Rocky Flats Phnt 
Groundwater Monitoring Well and Piezometer Report ~ 

740691 3137 R pw - l d l  
37691 

ou1 PhaM Ill *mi -8% 

881 Hillddo hsting 2005217.1390 11. Wl No. 

J. Ostergron Date 7-21-92 kph 1nt-I 0 - 19.0 ft. 

pv- 
LOC3h  

Date complaed 10-16-01 
U Malq  

m g i d  o ~ p h  19.0 ft. Aquifer AllWial 
Date 10-1 8-01 Inspcted bv 

Checkedby 

I - 
D 

Top al bed& = 
16.2 ft. 

Ciayoy sandstono 

DIY 10-17-91 .-------- 

Elevation of tcp of surface casingkiser pip 

Height of top of rufface casinglriscr pipe 
ibovc p n d  surface 

5987.16 W5905.24 ft. 

2.7 tlJ0.70 R 

Y 7 Surfre casing ID 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of baehole 

Type of backfill 

14 
t Appmxirmte depth of 2-inCh - stainless steel centralizer 

Elevation@top of seal 
Type of seal 

E k v e m  of seal 

Type of filter pyk 

Depth of top of filter pyk 

'k 

2.5 it. 

Concreto 

6.25 in. 

Stoel 

2.3 R. 

2.07 in. 
Schodule 40 PVC 

11.5 in. 
19.0 11. 

NA 

2.5 ft. 
0.25 in. bentonite pellet8 

5.5 ft 

16-40 dlii sand 

5.5 ft. 

6.51 

schoduie 40 Pvc 
0.01 in. horizontal dot 

2.07 in. 

16.5 R 

2.0 R 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

Data Available: 

NIA 

37791 

M A  

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

o/ Well Construction Summary 
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US. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

ou1 Phaae 111 RFvRl W i n g  748591.7685 ft. plsc 7 l d l  
tqect 

oution 
late compk~ed 10-25-91 

-ked by 

2083753.41 78 ft. WI No. 37791 881 Hlllsido bang 
Alluvid Originai 22.6 11- Aquifer 

DaC 10-25-91 mpeadby B.Pd& 
J. Ostergron Date 7-21 -02 bph 1-1 0 - 22.6 11. 

I 
Alluvial gravel, 
sand, and day 

I 

4 TopdMrock- 

I 20.0 n 

Claystma 

Elevation of cop of d a c e  cas@= pipe 

H e i i  of tcp d surface casin@iwr pipe 
&ow p n d  surface 

bph of surface seal below 

Type of surface seal 

Surface casing ID 

surface 

' Type of surface casing 

Depth of surface casing below p d  

Riser pipe ID 

Type of risw pipe 

Type of backfill t Approximate depth of 2-inch - stainiess steel centralizer 

E l e v a i e q  of sed 
Type of seal 

E l e v a t i e m  of seal 

1 
Type of filler pack 

Deph d tap of filler pack 

Type of KTeened section 

Describe openings 

S c d  section ID 

6004.66 tV6004.18 R. 

2.5 RJ2.02 R. 

3.0 n. 
Concrete 

6.25 in. 
Steel 

2.5 ft. 

2.07 In. 

Schedule 40 PVC - 

0 
11.5 in. 

22.6 ft. 

Grout 

5.6 n. 
0.25 in. bentdte pellets 

8.8 R 

16-40 silica sand 
8.8 R. 

10.6 

Schedule 40 W C  

0.01 In. horizontal dot 

2.07 in. 

20.6 R. 

2.0 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37891 

Piezometer Location Number: NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

- d WeU Construction Summary 
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U.S. Department of Energy 
Rocky Flab Plant 

F a  CC6A 

Groundwater Monitoring Well urd Piezometer Report 

- l o f l  ou1 Phase 111 RFllRl Northing 748075.0260 it. P a v  
37891 
Bedrock 

0 - 56.4 11- 

mjCa 
881 Hillside Easting 2084915.4358 tt. *ll No. 

oution 
)ate 11-93-91 
npected by K* Mdey 
kckedby J. Oltergren 

OrigirmI ~ e p h  56.4ft Aquifer 
Date 11-1391 

kpth Intewai Date 7-21-92 

Clay stone, 
weathered to 

15.7 ft., 
f rob  below 

F 
E c 

E r 

f 
Clayey dlltdm. 

and dltstom 
(40.35 - 55.3 tt.) 

Claystone ti 

Elevation d tap of surface c+ti&ri# pip 

Height of top of surface uringhivr Pip 
above p n d  surface 

hpth of surface seal below 

Type of 5urface sed 

Surface casing ID 

Type of surface casing 

Grout 

surface 

k- -pth of surface using ~ a w  p n d  

Riser pip ID 

Type of riser pip 

I 
l-+ 
I< 

1 
l+ 

Borehole d i m e  

Depthofborehole 

Type of backfill w w i n r a t e  depth of 2-inch - stainless steel centraltzer 

E1evati-q of seal 
Type of seal 

Elevatior@baaan of seal 

Type of filter pKk 

Depth of lop d filter pack 

T y p e d W d o c l  

Describe openings 

k e d  vaion ID 

of XTeened d o n  

Len& of blark section 

5927.02 ftJ5926.29 ft. 
1.8 ttJl.07 11. 

3.0 ft. 
Concrete 

10.0 in. 
Steel 

8.5 ft. 

2.07 In. 
Schedule 40 PVC 

7.25 in. 
56.4 tt. 

Grout 

36.1 tt 
0.25 in. bentonite pellets 
40.0 tt. 

16-40 silice sand 

40.0 n. 

432 n. 
Schedule 40 W C  

0.01 in. horizontel dot 

2.07 In. 
53.2 It. 

2.0 tt. 



Appendix AI 
Drilling and Sampling Data 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

INDEX OF DATA 

NIA 

37991 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Pbnt 

Croundwatn Monitodng Well and Piezornetn Rtport 

748063.0664 R pa s  - l d l  ou1 maso 111 RFURl Northing 
881 Hillsido Easing 37991 

Bod& 
Wll No. 
Aquikr 

2084731.01 35 ft. 
roica 
Dution 
bate- 11-13-91 orisid Dq& 57.5 tt. 

Dab! 11 -1 3-91 
J. Ostorgron Dak 7-21-92 Interval 0 - 57.5 ft %Specledby K.Md.y 

Wdby 

Claystm I 

Clayey siltston. 
(42.0 - 55.0 ft.) 

Silty dayst- 

Elevation of top d surface Uringhircr pipe 

Height d top d sdace Oringhrcr pip 
ilbovc pund surface 

Depth d surface seal bdow 

Type d s u h  SUI 

Surface casing ID 

Tvpe d surface casing 

Gout 

Riser pipe ID 

Type of riser pipe 

W i n U t e  depth + 24nch I - stainless steel centralizer 

E l e v a t i e b d l m  of seal 

Type of filter pwk 

Depth of top of filter pwk 

I E k v a t i e I v  d screerd 

Type of -4 d o n  

Describe openingr 

kreened section ID 
Ekvati b o a m d d ~  

Length of blank section 

5934.1 5 ft15933.55 n 
2.7 ftJ2.1 R. - 

3.0 R 
Concrot. 

10.0 in. 

Stool 

12.0 ft. 

2.07 in. 
Sth.dul0 40 PVC 

7.25 in. 

57.5 ft. 

41 .O ft. 

0.25 in. bentonite pellets 

43.0 ft. 

16-40 silica sard 

43.0 R. 

45.2 ft. 
Sch.dul0 40 Pvc 
0.01 in. horizontal W 

2.07 In. 

55.2 R 

2.0 ft. !& b- E l e i a t a b d l m  of plugged blah section 57.2 ft. 

Type of backfill below obseWiith p i p  Natural 

57.5 R 
Not to sccrl, 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 38091 

Piezometer Location Number. NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Grovel-Sod-Silt-Clo rixture nilti-colored mttli in- 
cludi drk bown (h'ff 3/11, yellowish bawn IIOY&/6, 
lO!R s%l dark yellowish brown 110YR4141 brcHn/drlr brown 
I7 5YR 4/91, strong brclin I7 SIR Y61, ti& 
7/21 Md Ithere coli& IS concentrotedl hi e lOYR 8/21 ??! l2 5r 



Appendix A1 
Drilling and Sampling Data 

e 

INDEX OF DATA 

Borehole Location Number: NtA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38191 

Data Available: 

& Geologic Borehole Log (LOGGER Fonnat) 

- Geophysical Log 

- r /  Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

F m  C16A 

I Alluvial gravel, 
sand, and day 

Elevation o f  tap of surfre casinghim pipe 

Heiiht d top d 5utface uringhircr pipe 
above ground surface 

De@ d surface seal bdaw p n d  surface 

Type of surface seal 

7 Surface casing ID 

vr---- ~ e p h  oi wrixe casing &low ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Deph of borehole 

Type of bacMII 

w i m a t e  depth of 2 - i h  

E l e v a t i o n @ W  d seal 

Type of seal 

Elevatiu@bo(tom Of 4 

- stainless steel cenualizer 

r Type of filter padc 

Depthdtopoffilterpadr 

3.0 n. 
Concrete 

6.25 in. 

Steel 

2.5 n. 

2.07 in. 
schedule 40 PVC 

11 .5 in. 

18.2 n. 

Grout 

4.95 ft. 

0.25 in. bentonite PelktS 

8.1 ft. 

1640 silica s a d  

8.1 ft. 

10.0 ft. 

schedule 40 PVC 
0.01 in. horitontal dot 

2.07 in. 
15.0 ft. 

2.0 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38291 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 





l o to l  Depth I 11 4 fi 



U.S. Department of Energy 
Rocky Flats Plant 

Form C16A 

Groundwater Monitoring Well and Piezometer Report 

Alluvial gravel, 
sand, and clay 1 

Elevation of top of s u k e  casinghim pipe 

H e i i  drop of surface casinghim pip 
above p n d  sudace 

Depth of surface seal below p n d  surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casingbelaw ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

5-c 

l+ 

I 4  

1 
+ w i r n a t e  depth of 2 - i h  - stainless steel centralizer 

E l e v a I i e O P  of seal 
Type of seal 

Elevation@boam Of seal 

Type of filter pack 

Depth of lop of filler pack 

Elevatiot@op of screed mion 

Dcvribe openings 

Typeofxreened- 

kmnd vaion ID 

o f  screemd Top of bedrock = 
8.4 n 

5927.14 tV5926.71 ft. 

2.65 ftJ2.22 ft. 

3.0 R 
Concrotr 

6.25 in. 

Steel 

2.35 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 
11.4 ft. 

NA 

3.0 R 
0.25 in. bentonite pellet8 

6.0 ft. 

16-40 silica  and 

6.0 ft. 

6.7 ft. 

Schedule 40 PVC 

0.01 in. horizontd dot 

8.7 n 
2.07 in. 

2.0 n. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 38391 

Monitoring Well Location Number: NJA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



Pebbly, Smdy, C l o y  IMTE This noy be bertrock h c h  hos 





Appendix A1 
Drilling and Sumpling Dam 

INDEX OF DATA 

Borehole Location Number: 38491 

Monitoring Well Location Number: N/A 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Fonnat) 

- Geophysical Log 

- Well Construction Summary 





Appendix A1 
Drilling and Sampling Datu 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 38591 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

F o m  C[6A 

Groundwater Monitoring Well and Piezometer Report 

I d 1  
38591 
Alluvial 

Northing 747407.9024 ft. page - OU1 Phase 111 RFtlRl +eject 
881 Hillside Easting .oation 

3ate comple~ed 11-5-91 Original oepth 10.4 ft. 
Date 11-5-91 inspected by 

Zhecked by 

2084658.8764 ft. Wll No. 
Aquifer 

Date 7-21-92 mpth 1m-l 0 - 10.4 ft. J. Ostsmren 

I Alluvial gravel, 
sand, and clay 

I 

L 

Elevation of tap of surface casingkiser pipe 

Height of top of surface casingkiur pipe 
above ground sudace 

5867.42 ftJ5866.62 n. 
2.7 ftJl.9 ft. 

Depth of surface seal below pound surface 

Type of rurface seal 

Surface caring ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I 4  b p t h  of borehole 

Type of backfill t -ximate depth of &inch - stainless steel centralizer 

Elevationf@top of seal 

Type of seal 

Elevation@boaom of seal 

Type of filter padc 

oeph of top of filter pack 

E l e v a t i e t o p  of screened section 

Type of screened mion 

Describe openings 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.3 n. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

10.4 11. 

NA 

3.0 ft. 
0.25 in. bentonite pellets 
5.0 ft. 

16-40 silica sand 

5.0 ft. 

5.66 ft. 

Schedule 40 Wc 
0.01 in. horizontal dot 

2.07 in. 

7.66 n. 

2.0 ft. 1 Length of blank section 

Ekvation@b...m of plugged Mad section 

E l c v a t i e m  of lud c d u m  I I Type of backlill below -on P I ~  

9-66 ft. 

NA 10.4 ft. 
‘U Clay stom 

------- Dry 11-5-91 4 . 1- 
I 10.4 tt. TD = 10.4 fL 

Not to scala 
,I E k v a t i e b k  

eu 10/5/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

38691 

NIA 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



Smd-CI -Silt mixture Very drrk brown IlO1R 2121, block 
lIOM1 2!1 drk brown l10YR 1/31, Ond very hrL goyish 
brow llO7h 3/21 to 1[Ix Grovel Igrovel-rich zone r eswt 
v c g Irnean:m g 1 tbd to ell grokd Grovel shmgulor 
to subramded, sods m low losticrty Grovel 
schist pneiss, smd quatz wit sone rock frognen s, Jce 

ot opprox 10'-1 ! 2 ' I  t o  o p p x  1 r, sod v f g 0 

rtzltel R 

ldak brown IiOYR 913, lON 
I ,  d d  yellwish bratn llO1R PP rox 0 4'1, sod v f g to 

I grodtd Grovel mylor 
ling1 to si~muded, smd m- 

we quartzite, schist, gneiss, - 

le-bxide $om ui th  SOK quartz, meon:v t g to t g 1 
Poorly qoded Sub ulor io subrwnded groins of sond, peb- 
h ips  [Oh t,: w d  '?fit n t y  ~ c o r e o u s  lnoinly os co/ iche 
Dick on3 groins1 Proce organics No bedding o rent, 01- 
thouah color bodinq IS visible ot b o t h  of in P ervol Dry 
h e ?  contact IS trbsitiono~~ rntervol oppeors to be re- 
uorked clovstme bedrock lroces Grovel md Sod, 921-981 
Fines imosiiy c ~ o y i  
Cloystone from brwlnish yellou IlOYR blbl to  1 1  f t yellow- 
ish brown I2 5'1 6/41 to groy/light yoy 151 611 '1 7/11 
with decreosing Fe content, olso I i$t ye~~cuish brown 12 51 
6/31 md I i$t 0 1  ive brown (2 51 5/31 tl rox 9U-1WI 

colcoreous md ot leost troce Fe-oxide ces~nts Non to 
S I  i$t l y  f r  ioble md fissile lroce orgmics, troce to some 
fe-oxide yoins, troce to sme coliche 01% ond bleb No 
lopof  bedrock 743 

Cloy Porosi tyml io ~pprox 3 Argil P ocews with troce 

bedding opporent SI i$t l y  moist 0-81 F ilt, %-1OB cloy 

YPAWd ---- 
- - _ _ e  _ _ _ _  

tlYSIoN[ Sme os above 



. A  c c  

srrap EinlNVP 

\YSlONt Cloystone From brownish ye1 low IlDYR 6161 to I I t ye1 low- 

uith kcreostnq Fe contwt, olso ti t yellollish braln 12 51 
6/11 md Iight'olive brown 12 5r 51 1 A rox 92x-1oOX 

colcorews md ot lwst troce fe-oxide cenents Non to 
sI i$tt l y  frioble md f issi le lroce orgmics, troce to somt 
fe-oxide yoins, troce to sme col tche oins od bleb No 

vffi s 

I$ brow 12 51 6/41 to groylli$t yoy 151 611 !! 17/11 

beddirq o orent $1 i$t ly  m s t  0-81 B 1 1  1, %?!-1OoX Cloy 
lop of be r --- 

Cloy Porosity:niI to opprox 3 f, Argil ocem with troce 

ock : 7 s5 

irsrmi Sat 
vn I 

a ' y  1oX-ZoX Smd, 8oX- 

_F_ 

No rpw-vnl 
ioio1 Depth IO Z ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 38791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 





1 



I 
:.AYSlH 

Nn rprwv frr this Lntervnl 
lcont frm dove1 No Mdi qrent Swirliq nonlinear 
pockets o f  le-oxides my be ? mctre-reloted ky lOM 
IM 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38891 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- J WeU Construction Summary 



4 

a 

c c  

T 

No k m r y  fnr this lntPrvnI 
SnnP &VP 

i - - . _ - N n r d  fhis intervnl 
tll Smd-Silt-Cloy nixiure Hith troce Grovel Bron I?  5YR 5141 

Grovel to I", smd v f g to v c g Icm-v f to f g 1 

ed, smd soc SIi t to IN plosticit Grovel qurrtzite, 

cq  d i c s  Fe-oxides Intervol is colcoreous bo beddin 
aopweni "l , 

by 0-3 Crovel, 38-41% Sod, 9-60! Fines 135 

floderoie god ing  Grovel ongutor lfrm drill? 9 to subround- 

grtiss, schist, son t quortz, sone rock i! rqnents troces m i -  

9 

SrnP &P 
Clo N I  th Smd, Grovel, ond Si1 t le1 lowish brown IlOYR 
5id Grovel to o Y, sand v f g to v c g 1neon-f g I 
Crovel subongulor to subrounded, sod sme Poorly graded 
fled plosticity Grovel quclrtzite, schist, gneiss, smd 
uortz# sme rock froyents, troces Fe-oxides, nico, rofics 

h c o r e a r s - t r m  in noir ix  plus scotitred co~ictt bleb 
ftvoiloble ccre IS only " y u e t z i y " ,  [IS drill pushed gove l  
clost thwgh this intervol No bedding op rent Probobly 
rewrked cloystme bedrock Dry 0-3 Grove, p" 10-13 Sod, 

~BTM ~ o ~ ~ , ~ ~  yet low 12 57 1/41 li$t el- 
lcursh brown 12 5Y 6/41 obove 9 1') light olive brom I 1 51 

to 15% Si 9 t Porosityml 7 o cpprox 

ni Y , ~- I 

5/11 klou 10 0' (11 sod Iv f to f 9, sub0 ulr to 

NUS, troce to  obundmi colccseous 
ffi r . n l l c h F t r s l  





U.S. Department of Energy fwm Ct6A 

Rocky Flats Plant 
Groundwater Monitoring Well and Piezometer Report 

- l o f l  Out -80 Ill RFURI W i n g  747030.4462 ft. past 

11-11-91 Origi-lDcph 14.2ft. Aquifer Allwid 
2085051.1201 ft. HMI No. 38891 Rei- 

Loution 881 Hillside Easting 

Date 11-11-91 lnspcaedby 

-4bY 
J. Osternren Date 7-21-92 hphlntm~ 0-14211. 

Alluvial gravel, 
sand, and ciay 

Clay atono I 
Dry 11-11-91 . - - - - - - -  

TO = 14.2 ft. I 

Elevation of top d surface asieiser pip 

Heiiht of top of surface casin@riur pipe 
above ground surface 

Depth of surface seal below 

Type of surface seal 

Surfxe casing IO 

Tpe of s u k e  casing 

ground surface 

Riser pipe ID 

Typ of riser pipe 

behole  d imer  

De* of baehde 

T y p  d bacldill 

Approximate depth of 2 - i M  

Elevat ion@top of seal 

Elevati deplh boaom Of -1 

- stamless steel centraiizer ,-[ T p e 0 Z  
1 

Tvpe of filIl3 pack 

ocph of top d filter pdc 

E l e v a t e -  of screemi 

TypdSLTeencdKclian 

Describe openings 

Apprmtimk&h d 2-inch c(- stainless steel centralizer 

5893.61 ftJ5893.24 11. 

2.35 ftJ1 .W tt. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.65 ft. 

2.07 in. 

Sch.duiO40PVC - 

11 .S in. 

14.2 ft. 

NA 

3.0 ft. 

0.25 in. bentonite pellets 

6.6 ft. 

16-40 silica sand 

6.6 ft. 

7.3 n. 
Schedule 40 PVC 

0.01 In. horizontel slot 

2.07 in. 

9.3 11. 

2.0 ft. 

E l e v a t t ~ & & U m  of plugged bhn& mion 11.3 ft. 
E I e v a t i m @ x W m  d d column 11.6ft. 

Natural 
A ? .  

- 

\ c  Type of backfill below observation pipe 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number. 38991 

Data Available: 

- v Geologic BoEhole Log (LOGGER Format) 

- d Geophysical Log 

- fl Well Construction Summary 
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Siltstm uith Clq ond sod li$t 
613, 2 5'1 6/41 light 01 ive brow 12 

I2 5'1 6/t1, oyish b r ~ n  (2 5'1 
hish ye r low IlOfl 616, IOfl 6/81, yellcuish IYM 

e tz, troces ricq ndics 5" e-oxides Saoll treos 

516, lOfl 5/81 Voriable cloy, silt content, 32 5'- 
32 8' IS pore cloyey thol rest 8 intervol Tm v f g ,m- 
yltr to subraaded sold Porosity opprox 151-301 bent 
qi I lacears, tms scattered Fe-oxides md colcrm ce- 
rent Slightly to aod Friable, sli tly to very fissile 
Smd 
cmtoinkd sediaents, s$t sediaent defmtim, discm- 
tinwus H O V ~  bedding thin to aed Ioninations most c m  
Colcorem mretions noted below 32' fe-oxide-reploced 
orgmic frogments seen in sone Ferich creos [coni below1 

TSTM lcont frm obovel 129 9'-30', 2 8 ' 4  l', ord other thin- 
ner deposits1 A colple of these fe-oxide deposits re rob- 
ably heold froctlres, os drown, but others noy be perm- 
bility mdlcr orgmic cmtent-controlled by 5% Smd, 8oX 
Silt, 151 Cloy 

St111 UAISTME Silty Cloystone light ellowish brom 12 ST 613, 2 SI 6/41 
to I i$t 0 1  ive b r ~  (2 ! 7 5/31, uith m e  &tun I7 5fl5R1 

6/81 to vel lowish brom (1Ofl 8 16, lOlR 5/81 Porosity _nil 
ord lwith fe-oxide content hi erl b r ~ i s h  yellow IlOYR 

I 
ilwws fe-oxide-heoled 

deposits lbleby rother thm plmtrm not be froc- 
tirt(mhkd kv IOOZ fmPs - IN1 

EMEY SIlTSTOK CIO ey SI I tstone light b r ~ ~ s h  py MYR 92 2 5'1 6/21, 
Iidt ellowish brill 12 5'1 613 2 5'1 6/41, yish broln 

oxides, os ot tton (opprox 93 2'44 0'1 md in nottled 
0 12 5! !nl, lit 01 ive browl I! SI 5/31, HI go h increased fe- 



E 1 
Y 

f 

m 

I 

L L  

ISTH lmt frm obove) (29 9'-30', E 8'-33 l', ond o h  thin- 
ner deposits1 h yle of these Fe-oxide deposits cre pb- 

bility &or orpic cmtent-cmtrolled Dry 3 8ox 
ably hled fmtlres, os dram, but others Boy be pem- 

Silt, 15% Cloy 

TI (XAISTIWE SI 19 Cloystone light ellowish h 12 SI 6 4  2 s( 6/41 

ond [with fe-oxide content hi I brownish yellow (101R 
6/81 to yellowish brew 1101 !!- /6. 1015/81 Porosity nil 

to h$t olive I2 ! r 5/31, ~ t h  sope &atn I7 5lR 5121 

I 

deposits (blebby rother than plmcrl thoa not be froc- 
tire-& It-v IO& ftna IRI- nVl 

2 5l' 6/21, 
li$+ ellowish brorn I2 51 613 2 51 6/41, oyish brcwn 

oxtdes, os ot 0 t h  I ox 43 2'44 0'1 md in aottled 

lowish !own (101R 516, lb7R 5/81 k yellowish brom 
IIOfl9161, d strong kown 17 %l 5/81 Trace 10-511 
v f suhqulr to subrcurded smd Si It content generully 65!-h0 cloy content greoter at httm l~pprox 43 0'- 
94 0'1 leoving 501(-55X Silt Porosity opprox 15X-3oX k- 
lent orgi I loceous, plus occosimol troce colcorew md 
troce to SOK fe-oxide 

CLARI SUTSTOK Clo ey Siltstme Li$t br~nish groy 1101R 

12 57 hl, lip olive brom I:! 51 5/31, HI Y h incrwsed fe- 

ore0 (0 rox 36 65'-38 T brownish elh IlOIR 6/81, yel- 

CLAN' SVTSTM (cont fra obovel coolly chips, serns, dust exist kpic 
streaners ot 34'-35', less comm below this CI lens ot 

extreme soft-sediment defmtim or biotlrbotion resulting 
40'4 25' No Clem beddiq oppcrent, unit hos 1 t e loti of 



L L  

II 
n 
B 
n 

F 

m 
YI 

n 

lo 

n 
n 
m 

mwmDl 

m I x 36 6Y-38') brmish ellow IlO1R 6/B), yel- 
IcuidppF", ClOnl Y6, 1h 5/81 k yellollish brow 
11OlR 4/61, ad strong brm 17 fi 5/81 Troce 10-511 
v f sdxnylw to s u b r d  scrd Silt content generally 6!il-h, clrrj cmtentp oi tmttm Iqox 0 0'- 
440'1 leaving B-55 Silt PrBity opprox 151-3m k- 
lent qi I lm, plus ocwsional tm calmem ad 
tm to s o ~ e  fe-wide SI I tly to rod frioble and f is- 
sile Inn 
41 ?-+I 0 ' 1 7 t e  rcmt eg,lcu~ 

ics exc f towords tmttm of wit lrpprox 

lcont frm &vel coolly chips, sems, dust exist kpic 
strmrs ot 34'-35', less won below this CI lens ot 
V-410 25' No clew beddiy optrent, unit hos 8 Id of 
extreme soft-sediment deforwtion or biotwbotim resulting 
in erodicotion of bedding but not so corglete os to ive 
aossive opeoronce Froctures koled by both Fe-oxik ord 
b darlc aoteriol looking like orgmic-rich cloys lsee 37'- 31 5' ~ l d  potentlot ly re-froctlred fmctlre ot 14 1'- 
34 4'1, coliche rcrel esent (ls froctwe-fill Ory 0-51 
Smd, 951-lo01 lines k~!hm SI I tl 





DowmDl 
bnn IlOIR %I Up to 

areas Fe-oxides ltrax to some1 ond or wlccreous Mteriol 
Non to sli tly frioble, slight1 to mod fissile Fe 
oxidemi h d ot 99 7’4 15 I 4yI 5’4 1’ ad to o lesser 
degree elsebe mi m MCU 50’ Coliche p t  os 
bleb los ot 99’-99 3’1 md fmtlre fill los ot 41 8’1 ond 
to  lm degrees elsewhere Tmf y lumt belatl 

ox 151 Silt Porosity nil to 
DP~MX 51, d eater % e fractured h x i d e  &les 
exist las at 44 d ‘1 Ceaent is illocews, plus in some 3 

Icont frm obovel wymics ttrou@tl occosiomlly in 
thi4 discontinuous sm ond rm cool cMs los ut 53 8 ,  
dove coliche clast ot 53 9’1 lhi4 p d e l  loairations 
ot 0 1’4’ in orgmic-rich portion, rest of unit, here 
cwe is intoct, IS mossive md free of bedding Froctwes, 
healed ~ i t h  Feoxides ondlor (rcrely) colcorews einerol im- 
t io! present in locot lolls os dmta Fractures occosionol I 
lined with cooll froyents 10s ot q r o x  51 8’) tbterio 

zotion old this port i m r  hvi l y  froctwed, thou$ 
orientotims re obscw Fe-oxiderich zone ut 44 7’- 
45 15’ shms IW] cler orientotim of oinerolized fmtures 
Dry lo01 lines 1851-951 Cl~yl 

! 
at 48’-50’ is pu i verizd but pieces show Fe-oxide ninerol i- 



lotol Oepth 1 56 9 ft 



U.S. Department of Energy fonn tX6A 

Rocky Flats Plant 
Groundwater Monitoring Well and Pkzometcr Report 

Northing 747820.4241 ft 
Easting 2085024.0557 R. 

OrigirUlDepth =*oft. 
Date 11-23-91 
Date 7-21-92 

Ground 
Ekvation 

sdrock contact = 

Claystono I 
I 
I 
I 
I 
I 
I 
I Clayoy d m  

(28.9 - 44.0 k) 

Ekvation of top of surfwc casing/riser pipe 

Hew of top d wrfm casi@irCr pipe 
above p n d  surface 

Deph of surface seal belaw 

Type d surface seal 

Surface casing ID 

Type d rutface casing 

crout 

surface 

R i M  pipe ID 

Type of riser pipe 

Borehole diameter 

oeph of borehole 

4- Typeofbackfill 

w i m a t e  depol of 2-inch I 
7- stainless steel centralizer 

Type of filter padr 

Deph of top of filter padc 

Type d sueened section 

Describe opentngr 

s ~ m n C d w i ~ n I D  

5895.93 W5895.49 R. 

2.85 RJ2.41 R. 

3.0 R. 
Concroto 

10.0 in. 
Steel 

23.0 ft 

2.07 In. 
~ e d u l o  40 PVC 

7.25 in. a - 56.0 R. 

section 

21.8 R. 

0.25 in. bontonito pellets 

24.8 n. 

16-40 silica sand 

24.8 R 

26.8 ft 
Schedule 40 wc 
0.01 in. horlmtd dot 

2.07 in. 
36.8 tt. 

2.0 R 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39091 

Monitoring Well Location Number: NIA 

Piezometer Location Number NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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lDRl 

L L  

s 117 a i 
I 

Silt Cloystone Gm 151 611, 51 5/11 to Ii$t olive brown 
12 51 513, 2 57 5/41 i o  Mere richest in fe-oxides1 yellow- 
ish brom IlOMI 516 lOMl5181 md rbrk ye1 l~~ish brw 
1101 4/61 75%-1@ Cloy kcosimol concretions, inclding 
Fe-stone [not fully lithified, os ot 6 1'1 md colccreous 
cmcretions los at 7 2', hae o concretion of this trpe is 
1" dimetd Porosity-ni I to q~prox 151 k n t  orgi I -  
l0ceousl troces to sone Fe-oxides and calcoreaus m t s  



Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 39191 

Piezometer Location Number. NIA 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

I/ Geophysical Log 

- V' WeU Construction Summary 



c c  

hdy, Cloye Silt vith trace Grovel Very drk ~ T M  IlOYR 
2/21 Grove ! I ox 51 of bulk1 to 1 , SMd v F g to 
v c g (m:a Poorly y~ded 8nyu1, to  s~br~ lade i  
lar losticity Grovel quartzite, schist g ~ i s s  sand 
qwr ! z, sate rd frymts, troces le-oxides, aofics, mico, 
orgmics Iiniervol is rooted1 No bedding typorent Dry 
lroce Grovel, 1'3-23 Smd, 161-88 fines [more silt thm 





I 

1 - -  

/ ' I  i ?- ~ 

frm obovel E e s  dits ,  mico orgonics No bedding 
opprent, ol'h h core IS f i s ~ i  le md chip If lokey in slb- 

otherwise not visible ky 3kbX sand, 60%-8!? Silt, bel- 
horrzmtol direc ' u? ion perhqps reloted to bed dy i thot is 





mnaari 



ded-ot 34 9"f15' lminot'iom between 34 9l-35 5' &ow 
soft-sedinent defwmot ion ond possible biotlrbat im Ithe 
lot ter IS not cled, defwrmt I M ~  present to o lesser degree 

'mi rmt I 
Arty si\IsIog ~ ~ ~ ~ - ~ ~ ~ e ~ ~ ~ ~ , ~ ~  re$ynitsl 

nc clegr evidence of rrocturing rother thm r locenent os o 
swce d Fe Dry 11-31 Sad, 911-991 [ires %I-751 Silt) e 



I 

lap 

broken to  deternine bidding 'Un'il IS me cloy-rich lcont 
*. :: . :: 

.L. . ____ 



* L  

J *  
i i  UII a wrm 5011s 

PUN ItW ~ I r l M 1 1 0 1  c n  
miwiiol L I I H L ~  m m in MSCRlPllM e u  

0 0  . 
light olive brom I2 5Y 5131 old fe-oxiderich (TWS to yel- 
lcuish &om (IOrR 516, IOrR YE1 ord d i r k  ye1 lowish &om 
I1O'rR 4\61 15X-20X Silt bolonce Clov Porositv morox 

oxides, to dork yellwish brom IlOYR 4/61 m d  strong brom 
17 5YR 4/61 lroce v f g , shmgulor to sibrolnded swl, 
801-85X SI It, bolmce Cloy Porosity opprox 8-3X [e- 
Rent or I I loceous, trae colcor~~us Istroyest ot 40 0'- 
o rox 4 il 5' 41 5 ' 3  0'14 fe-oxides host mtoble ot 
$'z'-IR 51, t~ 01-90 5'1 Sii$tly to nod friable, nod - 

to very fissile Smd is quartz, troces fe-oxides, aofics, 
micos Scottered iroces or'ganics Beddi is disryted, 
drscontrnuous exhibttiry sdt-sediment d l? motion with 
cloyey vorve5 od loinoe ord silt pockets to mosswe silt 
zmes Sone orws lespeciolly op ox 41 0'- 43 0') too 
broken to deternine bedding Uni r is more cloy-rich lcmt 
below1 

;dIISIDi[ 
I 

(coni from obovel [ t o  cloyey S I  Itstone od silty cloystonel 
from 42 5'43 0 I this rtion o f  unit olso contoins colcr- 
ews aoteriol Soe of he intensely deformed prrtions my 
be breccioied or bioturboted, 0 1  though obviws siys of 
ihese processes le , S I  ickeffiides, rnf i I led b r r o d  r e  

No recovery f w  \hi5 intervol 

r 
2 ~ ~ * ~ ~ t l  

I 

Geotechnicol suqles obtoined from this intervol 
- 

JiISiN Some o j  hove 
IAYSlONE Cloystone with Silt light olive brown I2 5Y 5/31 to oyish 

cosionol fe-oxide-rich lominoe hich ore yellowish brown 
I l0YR 516, IOYil 5/81 io dork ye1 h i s h  brcun ll0R 4/61 IO! 
-20% Silt P m i t y  op ox 4-81 CeEent orgiIlucews, 
werolly corresponds to locotim of fe-oxides so re-crr- 

#motes moy olso be present Nm to sli hily rrioble, 

43 !! ' I Iroce organics, genefol ly os specks ard chips of 

brom 12 5Y 5/21 md dork groyih brom 12 57 4/21 H I  Y h oc- 

troces Fe-oxides and co f ccreous ceraents, coIcreous content 

51 I t l y  to very fissile host fissile o 9 top, ¶ 0'- 



[ISM lcont frm obovel It0 cloyey si I More on3 si I ty cloystonel 
from 42 5'-93 0' , this wrt ion OT unit 01x1 contoins cnlcor- 
ems Rateriol Soae of the intensely deforaed port ions my 
be keccioted or biotlrboted, ohbugh obvious sips 
these processes le 9 ,  slickensides, infilled burrows1 re 
nnt 'Llslblc i'lrv I-?! snod 9RX-9911 T r d - R S I  Si lt]  
No recovery for ihis intervol' 

I 

Geotechnicol soqles obtoined fron this rntervol 

t$l~!SlMt Cloystone with Si l t  light olive brown I2 51 5/31 to oyish 
brown 12 51 5121 md durk qroyish brown 12 51 4/21 H I  ?- h oc- 
cosionol fe-oxide-rich lonirai h i c h  ore yellowish kcwn 
llOYR Si$ IOYR 5/81 to dork yellwsh brcJln IlOYR 4/61 101 
201 Si I t  Forosiiy op rox 4-81 Cenent orgi I locews, 
traces fe-oxides m d  co ! cormus caentsJ coIco"wvs content 

lotol Depth 46 5 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Form GT6A 

Cmndwatcr Monitoring Well and Piezometer Report 

748009.1771 ft. pw - l o f l  
391 91 

OU1 Phase 111 RFllRl Notthing 
2084920.9155 ft. Wll No. 
46.5ft. 
12-991 

Aquifer Bdrock 881 Hillsidr bang 

C. Birniulir 

'roiea 

OrigidDepth 
Lootiar 
Dawcapleced 12-9Q1 

I-d 
-by 

Oak 
J. Oltemrrn D* 7-21-92 ocph Interval 0 - 46.5 ft. 

I Clay ston. 

Clayey silt st^ 
(38.5 - 43.0 ft.) 

Claymtonr 

Dry 11-20-91 
. - -e- - - - -  

M i  dtap dsurface casinghiser pipe 

d surfwc seal belaw p n d  surface 

Tvpe of surface caring 

c------- Oeph d surface casing bdow p n d  

Riser pip ID 

Type of riser pp 

Borehde diameter 

Deph of baehde 

Type d backfill t Appoximte depth + 2-inch - sta~nlar steel centralizer 

E k v a t i e o p  Of seal 

E1evati-m Of 

Type of sal 
1 

Typed filter pack 

Deph of top d film @ 

5919.36 W5918.32 n. 
3.2 ttJ2.16 tt. 

3.0 ft. 
Concrete 

10.0 in. 

Steel 

12.0 ft. 

2.07 in. 

Schdub 40 PVC 

a 7.25 in. 

46.5 tt. 

Grout 

27.0 11. 

0.25 in. bentonite pellets 

30.0 ft. 

16-40 silica sand 

30.0 ft. 

32.8 ft. 

Schdul. 40 wc 
0.01 in. horizontal dot 

2.07 In. 

42.8 tt 

2.0 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 39291 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d Well Construction Summary 
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Clo stone 11 ht groy (2 51 1/21 Iig9 brownish groy I2 51 

r'+ 6/21, light e?lowish brow 12 !if613 2 51 6/41, p 
trow 12 51 h, light olive brocn 12 51 5/11, to o bot- 
ton of intervol Itrmsitimol with mderlying unit), d d  
brm 17 51 3/21, Fe-oxide-rich oreos, scottered throqhut 
interval ore olive yellow (2 51 6/61 brownish yellow IiON 
616, lOfi 6181, el l ~ ~ t s h  brom IiOll'516, iOR518), rbrk 
velloHish brow If ION 4/61, strmo brown I7 51R 4/61 Silt 
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I 
3 
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i 
0 
D 
n 

0 
D 

111 
m 

c 
!- 
m 
u) 

(ant frm obovel pllverized eoronce lsrni lr to treccio 
gou I Cenent rgillaceous, 0 ten with troct colcorews 
mi& Fe-oxik cenents, ssib~y troce Fe-wrtmotes in 
me laces Nm to slig r tly Friable, slightly to extrmely 
f issi P e Crhcews Roteriol resent, generol I mttered 
specks but occusrrmll~ los ot 1 4’-16 5 1 erric d OT os 

ox 0 2 I chips Coliche present os clost 
loppx 17 ’1 md os bleb, stremers, Ond otentiolly os lrrger Ita Y 
froctlre-f i I I, os at 18 1’ old 18 35’ where co ich f i I Is 
discont illllous sm fe-oxides esent os froctlre f iI I ond 
os le-stone groinsif I&es lot 2Y55’ old 20 25’1 No dis- 
tinct beddi Fe-oxides he01 fructlres in sone ploces, in 
other oreos 7 os ot 24 0’1, fe-oxides replax orgonicsl in 
other oreos (os at 14 0 ’ 4  5’1. le-oxides dissenrnoted in 

! L 
c 
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D n 
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m 
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I 
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1 

I 
1 

J 

O 
n 

4 

P 
L 

n 

D 
t- 

111 
m 

c 
10 
m 
ul 

mmm ImPm 
silt content is hi st I ox 3511, below this silt cm- 
tent is opprox Kosity cpprqx s-z~r( temt 

1 

AMI SILISIOK Icont frh above1 SI ightl to nod fridle ond fissi le 
lroce orgmics, nost notab ! y dove 31 5’ Ironstone present 

mi lower portions, olthoug K missing section might o h  

ot 33 8’ No bedding Opprent koled [with Fe-oxides1 froc- 
tlres present os h i n t  the cre mnly cdined to upper 
y to be fmtired 21-3 Smd, 91X-98X f im IboX-?Ox 
IItl 

Clo stone Groyi$ brow 11OTR 512, 2 57 5/21, pole brown 
llOh 6/31 od &re rich in Fe-oxides ye1 lowish b r ~  
11Ofl516,’ lOyR 5/81 to dcrk ye1 lowish brown IlOYR 4161 op- 
prox 31-101 Silt Porosity nil to opprox 4x Cenent or- 
illocews, scattered oreos rich in fe-oxides, scottered 

Sroces colcreous cement Non to slightly fridle sli htly 
to very f issile Ironstone f Ides premt ot 36 4‘3 7’ rnd 
36 1’ along hwled froctures, porosi t olong these froctures 

at 35 4’ No other beddirq appaent Fe-oxidebled froc- 
tires present ttrougkut intervol lmitionol upper md 
Iowa contocts lminoe ot 35 9‘ show evidence of soft-sedi- 
mat 

iIITl BPlYSlM SI l t y m $ t  el lowish brown (2 51 
6/31 to light olive brow 12 51 50, 2 b 5/41 md is rich- 

MSlK 

is >1oX Trm organics Thin, discon r inuws lominoe present 

x RI-ID SIItl 
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Toto1 Depth 55 7 ft 



U.S. Department of Energy 
Rocky Flats Phnt 

* 7.25 in. 

55.5 ft. 

Crmrndwatw M 

Re 

Claystone I 

I 
1 

v 30.5ft. I 

Clayey dlltstolw 
and 

silty claystone 
(25.3 - 49.5 

12-2-91 1 

Depth of surface seal klow ground surface 

Type of rurke wl 

k r k e  casing ID 

Type of surface wing 

Crout 
Deph of surface casing bdow ground 

591 0.68 tt15910.21 ft. 

2.3 tV1.83 11. 

3.0 ft. 

Concrete 

10.0 in. 

Steel 

13.5 tt. 

2.07 in. 

Schedule 40 PVC 

Grout 

28.2 tt. 

0.25 in. bentmite Pellets 

31.7ft. 

16-40 dlics sand 

31.7 ft. 

33.95 tt. 

Schedule 40 PVC 

0.01 in. horirontd dot 
2.07 in. 

43.95 ft. 

2.0 11. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39391 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix A I  
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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I 

na 

/I 0 

I1 I 

CI with troces !id ord b e l  lellowish h IlOfl5141 
to s i$t olive b-~n  (2 57 Y4l, here rich in fe-uxides 
yellowid br~ln 110m 516, lorn 5/81 Rare grwe~, to d V I  

Ilediu plmtictty !Id IS ymtz, troces dics, nicos, le- 
oxtdesl gruvel IS ftstone, srndstone lm orgrnics No 
bedding r t  Unit is identicol to cloystm bedrod; 
we for troces smd md gwel Becw of this, pid- 
irq octuol 'top' of bedrodc IS difficult tbist to v r  
~ i s t  n, I UX Emel, opprox 11 98x-B fines [BX- X 

sand v f j to f j Pwly gded !ihqurIT to subrwrded 

bl 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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II m 

I I I ~  

I 4 n 

VOA sonple obtoined from this intervol 
No recovery for this intervol 

1 

Silty Cloy with Grovel md Sand light olive brow 12 5Y 
5/31 to brw IlOYR 5/31 Grovel to q~ ox 0 5", sand 
v f to v c g Ineon-n to c g 1 oorly groded Sub- 

CL 

I 
B 

onuu 9 or to subrounded son %s ond qrovels Hedim plosticity 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 39691 

Piezometer Location Number. NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

d WeU Construction Summary 



.M n.o 

2.M R. 

.. .. 
c c  

h l l y ,  Si1 sold V dork tram IlOYR 2121 to trd 
doJ; brm 17 f 5 %  !TI SlJ 7 V4) 111th clots of coli& in 

Kis red 12 SIR s/61 Grovel to 1' I 
03'1 d v f o  t o v c a  ~mrd uel rroded 

0 2' thot ore h t e  110'113 f/2 to 2 fir 8/21 md clry 

""9" TFJx 

Col ick-Clo -Si It aixture wi th Govel Very pole brown (IOYR 
8/41 Grove r to 1' Iqrovel content rpxder in portion belal 
missiq section thon"in ortion hie miss in^ 'sectiml, s d  
v f  t o v c g  I n e m  rp g t o o g  I Pwrly tonoderutely r d d  Grovel md swld ore shmylor to shromded Slight 
?o 10w plosticity Grovels re ymtzite, schist, piss, 
smds ore qwrtz, coliche groins, sme rock fro ents, 
tm fe-oxides, dics, iicq orgmics hm L t coliche, 
but texture renoira mol lehle ond cloy-l ike rother thm 
crunbl like coli& with l i tt le cI No beddl 1hOI Grovel, 5%-10% Sml ?!-E51 fines !Off? 
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4 

4 

Nn r twrv f w  this Lntervnl 

Sand-Si It-Cloy mixture with Col ick troce kovel kl lowish 
brom IlOYR 5/818 light groy 12 51 fl21, to I I ht yellowish 

brown 1lOyfi b'ql, vtr pule oronge llOYR 8/21, hite i91, 
in patchy mcttling Love1 to 15, sod very fine Poorly 
roded 'Grovel, sond slrbongulor to sbromded SI ight to 90, plasticity Grovel uortzite, schist, gueiss, sod 

!e-oxides Stremers, blebs of coI iche present Unit looks 
I ike churned, mixed, weothered bedrock by 2O%-gI Sad, 
!-?J Gmvet hOI(-ADX fin6 

YET SPNOSIOEB Silty, Clove' Smdstone to Sandy SiItICIoystoe Yellowish 

brow 12 51 b/31 m d  M e r e  richest in col iche 

Silticlo content subequol, with we s m d  thm either, smd 
is very ine subongulor t o  subromded Plosticity is sIi t 
to loci Swdquortz troce to s m e  coliche yoins, troce e- 
oxides, ndics, nicq or onics Coliche seen os strwners, 

disru tedl, intoct churlks 251 35% porosity Corabinatim of 

dominmt except in col iche-rich ore& tbderotely frihle, 

, mp VP 

koa I2 5! 6/31 m d  [where richest in coliche 9 very le 

uortz, troce to some co 9 iche groins troces mofics, micos, 

brom IIOUR 4/81, light groy 12 5Y 7/21, to 11 

i! 3' 
bleb5 Porosity diff icul 9 to est inote hit is chwed, 

orgi I ! oceous, colcorew~ fe-oxide cenents, orgi I locews 

Dry 4% Sod, 30% Silt, 3% 

brom IlOYR 8/41, very ple oronge llOYR 8/21, 

fissile fln bedding. froctures MW 

-- 



, A  C r  

‘E! SANDSlOM Si I ty, Clo e Sandstone to Sondy Si ItlCloystone !el lowish 
brom IlOd %SI, light groy 12 51 7/21, to Ii 

i! f 
blebs Porosity difficul 9 to estinote hit is chimed, 

orgi I 1 ocews, colcorews fe-oxide cements, orgi llocews 

brow 12 51 6/11 m d  iuhere richest in 

is very ine shmgulor to subromded Plosticity is sli t 
to I O N  Smd quortz, troce to sme COI iche groim, troce e- 
oxides, mdics, mico, or mics Coliche seen os streows, 

disru kdl, ;r.toct inlnics 25%-351 porosity Conbirarim of 

dminmt except in col iche-rich oreos tbkrotely frioble, 
mderotely to extrenely fissile An bedding. fractures MW 
obscured by dr i I I in! process Dry dl Sod, 3011 Si It, 3X 

brom IlOYR 8/41, very pule orange 
Siltlclo content shequal, with 

nv 1- z h A  
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.AISlONE Cloystone u i th  Silt Yellouish brom llOYR 516, lOYR 5/81 

lthis colw opwrs to be absent below opprox 16 3'1 ~ n d  
light gro 12 JY 7/21, 11 t brounish ro 12 5Y 6/21, md 

ore& very pole brom 110fl 8/41 to very pole oroye ilOYR 
812 to hi te IN91 Up to opprox 2Dx si It + sin le 1 clost of 
cryptocrystoliint colcite pre5ent ot opprox 90 ?'-lo 8' 
Porosity n i l - a y o x  ID!, md higher in coliche zones Cenent 
mnlv croi I loceous. with s h s t m t  io1 Fe-oxide m d  colcre- 

light ye1 i oNish brom l2 ? Y 613, 2 57 11 14 , coliche-rich 

offi cbnpixnts in &e o~eo5 Non to SI  i$t ~y friable, 
511 t ly  to very Fissile lestinoted from pu l ve r i zed  
ot p" 2 2 -13 l ' ,  14 0'-17 E', to o l e s se r  extent 8 -8 9'1 
lroces F nits host notable obove o rox 9 3'1 h-oxides 

rnnt heloul 
C ~ P  r w v t  

opoptim 
os thin p 9" ow deposits, min l y  b e l m y 4  0'1 hich my he01 



! 

m 
c 

c 



I 

I I I  



Toto1 : 18 0 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Fam Gc6A 

l d l  

BodW 

ou1 Pharo 111 RFVRl Northing 740356.9503 n. pasc - 
2083634.4566 8. WI No. 39691 881 Hilisid. Ea5Iing 

roiccc 
Dutiar 
,aecompleced 11-11-91 original o ~ p h  18.Oft. 

3K!ckedby 

Aquik 
8. Pdivka Date 11-26-91 

lSpectcd ' J. atemren Daw 7-21-92 Depth lnte.Wa1 0 - 18.0 ft. 

I Alluvial gravel, 
sand, and clay 

Top af bedrock - 
Clayey sandstono 
overtytng daystone 

at 8.0 n 

6.8ft. 1 

I 

Ekvatia, of top of wufwc clringhircr pipe 

Height of top d surface casin#rircr pipe 
irbovc p n d  surfrc 

kph of surface zul belaw 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Gout 

t pwnd surface 

v- ~ p h  of surface caring t ~ a w  ground 

Rim pipe ID 

Type of riser pipe 

Borehole diameter 

Deph of baehde 

Type of backfill t Approximate depth of 2 - i h  
C--- stainless steel centralizer 

ElevaIion@q of 5eal 

Type of seal 

Type of filter pack 

Deph of top of 8 k  pack 

lk 

6008.76 RJ6000.37 R. 
2.5 W2.11 R. 

3.0 ft. 

Concrete 

6.25 in. 

SbOl 

2.5 ft. 

2.07 in. 

Schodule 40 PVC 

11.5 in. 
10.0 R. 

NA 

3.0 n. 
0.25 in. bentonite pellets 

6.0 R. 

7.0 ft. 

Schedulo 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

9.0 n. 

2.0 tt 

Natural 
W 

Type of back811 b e h  obvcvah pipe 
Ekvatio&&of hok 18.0 ft. 



Appendix AI 
Drilling Md Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number. 

39791 

N/A 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



i 

I 

I 





4 

I 
I 
I 
i 

, 
! 

! 

1 

I 

, 
! 

R - -I n.m 

NONE [ant Frm &vel Below 6 5', troce swd IUXI IS present, 
very fine, subongulr to subrounded trtz k dove 6 c', 
noist bel? 6 6' lMlx Fines IE%;k#Cl~yl, (1% Smd 
PIN h 5 Ton r6hedmrk - 4 

I! SIllS1ONE Smdy, h y e y  S'IItstone light roy (2 5Y 1/21 to, with 
increasing Fe-oxide cmtent 1 i t ye1 lowish ~ T M  12 5'1 
6/41 to yellowih brow l1Oh 5 f 81 sand IS v f 
to subranded Porosit opprox H-351 Cenent 
loceous Ius troces co ! cOreOus ond Fe-oxides $11 
noderote ! y friable md fissile swd is yrtz p 
Fe-oxide goins, dics, aim lhin to nediuu porollel lm- 
inotims present below approx ? 8' md ot yrox 7 4'- 
? 8' red lminotions at approx 1$d rees to horiz pres 
ent NO fractures ?pent hist ?E S ~ J ,  721 Fines 
mrnx %-5m SI It 
ldtbl Depth 8 0 ft 



1986- 1987 
Drilling and Sampling Data 

Phase III 
R F IIR I Report 



EXPLANATION OF SYMBOLS AND TERMS 
ON 881 HILLSIDE4987 BORING LOGS 

SAMPLE TYPE 

Split Spoon D<I 
rn NC 

Core 

Continuous Drive 

GRAPHIC LOG 

. 

n 

Lignite 

Clay or Claystone or Sha 

Clayey Sand or 

Clay and Grave 

Sandy Clay 

i 

e 

Gravel 

Sand and Gravel 

Sand or Sandstone 

Silt or Siltstone 



INDEX OF DATA 

Boring No.: 1-87 

Completed as well? Yes 

Data In F1lG 
. .  

x Log of  Borehole 

x Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AFUU REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORAS0 

DRAFT FINAL 
MARCH 1, 1988 APPENDIX E 



L O G  
O F  

BOREHOLE 

B o r o h o l o /  w oi l  N O .  1-87 L o e a t l o n  Rocky Flats P l a n t ;  881 Hillside 
c 0 0 d In t N35 145.6 E20540.6 Ground Surleeo E l o v a t l o n  5992.35'  
T o t a l  0 o p t h  1 4 - 8 7 '  w e t o r  L O V O I  ~ n c o u n t o r o d  11-75' 

Drlll lng Company Bovles Bros. 0rJII.r R. shar;, 
Dato Drl l lod 8, 1987 ' n o ~ p o r  A- *de 
Drlll lng Y o t h o d  Hollm Stem Auger Drl l l lng  t l u l d  

L0gg.d BY K. D. Holliwav 
Qoologlr t  

8t8t lC  5981.29.T& 

C o m m o r t r  

L l t h o l o g l c  D o e c r l p t l o n  

I I - 
A4;G ,-z &F - 0.0-4.0' - Swle. Recovered 1.65/4.0' = 41%. 

occasional 

-quartzite cobbles and gravel; unconsolidated; d a w  
CLAY: dark yellowish broun (1OYR 4/2); 

to mist. . 

4.0-7.5 '  - Senple. Recovered 3.0/3.5'  = 86%. 
CLAY: s ~ m c  as above; dark yellowish orange 
(10YR 6/61 stains cannon; damp to moist. 

7.5-12.5' - Sample. Recovered 1.15/5.0' = 8%. 
6.85-7.35': CLAY: same as above 
7.35-7.50': Lost core. 
7.50-8.20': CLAY: stme as above; trace sand 
(2.0-1.50); very pale orange (10YR 5/41; 
subrovdcd; moderate rcddish b r o w  (10R 6/61 
stains; mist. 
8.20-8.70': CLAY: moderate brown (SYR 4/6) to 
moderate yellwish brown (IOYR 5/41: ueathercd; 

L 

unconsolidated; mist. 
8.70': CORBLE; quartzite; dusky yellouish brown 
(10YR 2/21; clay matrix. t t t  8.70i-11.7S': Lost core. 

- 20 I I I 

S a m p l o r  C o l l o e t o d  or 
O t h o r  T o r t s  ? o r l o r r o d  / 

HNu Background = 0 . 3 ~ .  
No OVA readings. 
No readings above 
background. 



LOG 
OF 

BOREHOLE 

Locat lon 

C o o r d l n r t o r  

Tota l  Dopth  

Orllllng Company 

0.10 Drl l lod 

Drllllng Yothod  

Loggod  By 
Goolo@lr  t 

boroholo /  W 011 No. 1-87 (cont'd.) 
Ground S u r t r e o  L l o r r t l o n  

Wator  L o r 0 1  Lncountorod  

Statlc 

D r l l l o r  

Holpor 

Drl l l lng f l u l d  

C h o c k 0 4  B y  

Commontr  / I  

T 
4 d 

b / 
L I t h o I o g 1 c D'o r c r Ip t lo n 1 

ARAPAHOE FORlCIATlON 

11.75-11.f17g: SANDSTONE: pale yellowish 
orange (10YR 8/6) to dusky yellowish brown 
(1OYR 2/2); clayey; weathered; moist to met. 
11.87-12.50': CLAYSTOWE: light ol ive gray (5Y 
5/21; weathered; trace of iron staining; moist to 
wet. 

12.0-15.0g - Sample. Recovered 3.25/2.0' = 108%. 
CLAYSTONE: light ol ive  brwn (5Y 5/6); trace 
caliche; trace dark yellowish orange iron staining 
( I O Y R  6/6); ueathered; moist to wet. 

TOTAL DEPTH: 14.87' 

$amplor C o l l o c t o d  or 
Othor TOrtO P o r t o r r o d  / 

0 



WELL 
COMPLETION 
INFORMATION 

/ /  C o m r o n t a  
c/ 



WELL OEVELOPMENT SUMMARY 

DATE  TIME METHOD VOLUME 

9:oo 
5/11/87 A.:I. 

WELL 1-87 

APPEARANCE COMMENTS 

TD = 13' 6 3/4"  
H20 level  - drv 



02/22/88 
RL>cKy FLATS PLANT 

W A W  LEVEL DATA SUMMARY 

0187 06/24/87 
08/04/87 
09/02/87 
09/29/87 
11/09/87 
12/21/87 
01/11/88 
02/04/88 

5992.35 
5992.35 
5992.35 
5992.35 
5992.35 
5992.35 
5992.35 
5992.35 

5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

13.71 
13.71 
13.71 
13.71 
13.71 
13.71 
13.71 
13.71 

12.94 
-1 00 

9.80 
12.70 
10.80 
10.40 
10.10 
10.22 

WATER 

5981.29 
DRY 
5984.43 
5981.53 
5983.43 

5984.13 
5984.01 

5983. a 3  



INDEX OF DATA 

Boring No.: 2-87/BH3-87 

Completed as well? Yes 

Data in File 
. .  

x Log  of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE &A REMEDIAL LNVESTICATION REPORT 
ROCKY FIATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCB 1,1988 APPENDIX E 



L O G  
O f  

BOREHOLE 

Drilling C o m p a n y  

0.10 DrIIIod m y  19, 1987 
Drl l l lng Y o t h o d  A 'mer - 
~ o g g o d  B Y  K. D. Holliway 

O o o l o g l r t  

Borokolo/  W a l l  No. 2-87/6H3-87 
Ground S u r f r c o  E l ~ r a t l o n  5930.56 
W r t o r  L o r o l  E n t o u n t o r o d  2 - 4 5 '  

5929.59'  f ~/;+,~~; s t a t i c  

Dr l l l lns  Flu id  

C h o c k o d  B y  

-0 

5 - 

- 10 

I I I 

i COLLUVIUW (DISTURBED1 

-0-2.0' - Sanple. Recovered 0.6/2.0' = 30%. 
0.0-0.5': CLAYEY SAND: dark yellowish brown (10YR 

-4/2); occasional quartzite cobbles; grass 8 roots; 
daw. - 0.5': COBBLES: quartzite; 2 1/2" diameter. 
0.6-2.0': CLAY: dark yellowish brown (10YR 4/21; 
trace sand (2.5-3.0 0 ) ;  occaslcmal quartzite 
cobbles; danp to slightly mist. 

. 2.0-7.0' - Sanple. Recovered 4.75/5.0' = 95%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41; 
occasional quartzite cobbles; trace caliche; 
weathered; 3.5-4.0 0; mist to wet. 

'Ai 
7.0-12.0' - Sanple. Recovered 4.25/5.0' = 85%. 
7 .0 -8 .75 ' :  same as above. 

I 

ARAP4HOE FORMATION - - -  

8.75-11.0': SANDY CLAYSTONE: Light olive gray (5Y 
5/2) to light olive brow (5Y 5/6); weathered; 

{ I ~ ~ I ~ I ~ ~  _ _ _ _  
trace caliche; iron staining 8 limonite nodules; 

_ - _ _  moist. _ _ _  _ _ _ _  

-- 11.0-16.01 . Sarrple. Recovered 5.2/5.0' 104%. 

I -  CLAYSTONE: Light olive gray (5Y 5/21; weathered; 
trace sand; caliche 8 light brown (5YR 5/61 

a- .- mottles; fractured; mist. 

TOTAL DEPTH: 16.0' 

+ + +  

S r m p l o r  C o l l o c t o d  o r  
Othor T o r t r  ? o r f o r m o d  / 

HNu background = 1.0. 
OVA background = 0.0. 

0.0-8.75': Conposite 
Sanple: BH03870009, 
BH03870204- VOAs only. 

+YS-3.90': OA- 
r& 1~5- ; 
e ~ 0 3 b 7 o a w T  

5.0': Field Screenirg 
S a m  HNu=1.0; OVA-:.:. 
- 

L 

zrs-i.875; &*- 5' 

- 10.0': Field Screening 

11.n-13.25': Bedrocc 

Sanple: BH038712BR. 

w e :  HNu=l.O; CVAz2.3 

15.0': Field Screeni-: 
S w p k t  HNurl.0; OVA=S. :  
- 



WELL 
COMPLETION 
INFORMATION 

C o m n o n t r  U 

ont o r l t  0 

' 
Fi l tor  Y a t o r i r l :  - - I1 ICA Q 

T 
ip:I 

Boroholo 
D1.m.t.r: 

7.5" 

I r  iY + s c r o o n  

ur faco  C a r l n g  
Opth (ft.), 

I -  

on DoptI 
1 W o l l  Tota l  



WELL DEVELOPMENT S U M M A R Y  

VOLUME - 
5.3L 

5 . 3 L  

5 . 3 L  

5.3L 

5.3L 
-~ 

5.3L 

5.3L 

5 . 3 L  

5.3L 

I 
i 

4PPEARANCE COMMENTS 

Pump having difficulty 

Very muddy Pump having difficulty 

Clear 

Clear 1 No mu6 
Mostly 
clear Some mud at bottom 

lostly 
clear Some mud at botton 

I 

Mostly 
clear Some mud at bottom 

Most 1 y 
clear 
Mostly 
clear 

I I 



2-87 P-twSt  
6-15-87 

Recovery Depth t o  
T i m e  

( m W  
0 

.25 
.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
8 
10 
11 
12 
14 
15 
16 
18 
20 
21 
22 
25 
30 
35 
40 
50 
60 
80 
90 
94 
100 
120 
13 3 

133.25 
133.5 
13 4 

134.5 
13 5 

135.5 
13 6 
13 7 
13 8 
139 
14 1 
14 3 
145 
147 
148 
153 
155 
158 
163 
168 
233 

Time 
(min) 

0 
.25 
.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
8 
10 
12 
i4 
15 
20 
22 
25 
30 
35 
100 

- 
Water 

( f e e t )  
3.41 
3.46 
3.54 
3.71 
3.86 
4.00 
4.14 
4.26 
4.51 
4.73 
4.95 
5.35 
5.76 
5.96 
6.13 
6.41 
6.53 
6.64 
6".81 
6.97 
7.05 
7.12 
7.33 
7.64 
7.83 
8.02 
8.35 
8.59 
9.00 
8.10 
9.00 
9.53 
10.71 
11.61 
11.58 
11.51 
11.37 
11.22 
11.08 
10.92 
10.77 
10.49 
10.23 
9.98 
9.60 
9.27 
9.09 
8.92 

8.50 
8.39 
8.21 
7.96 
7.71 
5.12 

8 . 8 5  

Drav- 
dovn 

( feet) 
.oo . 05 
.13 
.30 
.45 
.59 
.73 
.85 

1.10 
1.32 
1.54 
1.94 
2.35 
2.55 
2.72 
3.00 
3.12 
3.23 
3.40 
3.56 
3.64 
3.71 
3.92 
4.23 
4.42 
4.61 
4.94 
5.18 
5.59 
4.69 
5.59 
6.12 
7.30 
8.20 
8.17 
8.10 
7.96 
7.81 
7.67 
7.51 
7.36 
7.08 
6.82 
6.57 
6.19 
5.86 
5.68 
5.51 
5.44 
5.09 
4.98 
4.80 
4.55 
4.30 
1.71 



2-87 

* 

6- 15-87 

Time {min) 



02/22/88 

0287 06/ 15/87 
06/24/87 
07/08/87 
08/06/87 
10/05/87 
11/03/87 
12/16/87 
01/09/88 

RocKymTspLAER' 
WA'ITR LEVEL DATA SUMMARY 

G. S .  
ELEVATION 

5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 

5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 

2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
2 .07  
2.07 

11 e 15 
11.15 
11.15 
11.15 
11.15 
11.15 
11.15 
11.15 

3.41 
3.04 
2.20 
3.40 
3.50 
0.70 
1 .00  
1.50 

5929.22 
5929.59 
5930.43 
5929.23 
5929.13 
5931.93 
5931.63 
5931.13 



INDEX OF DATA 

Boring No.: 3 - 8 7 ~ ~  

Completed as well? Yes 

x Log of Borehole - 
x Well Construction Summaries 

- x Well Development Summaries 

- 

- x Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data 

881 HiLLSIDE AREA R ~ M E D I A L  INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDSN, COLORADO 
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L O G  
OF 

BOREHOLE 

COLLUVIUM (DISTURBED) 

- 0.0-2.01 - Sanple. Recovered 2.2/2.01 = 110%. 
CLAY: dark yellowish b r m  (IOYR 4/21 to grayish 

Boroholo/  W 0 1 1  No .  3-87BP. L o c r t l o n  -F_atq 7 1  PLmt: side 
Coord1nrt.r  N34723.3 E20847.6 Ground S u r f r c o  t l o r r t l o n  5930.58' 
t o t a l  Depth 117.0' W r t o r  Lor01 EnC0UntOr.d 6 . 5 '  J6.1' J9.8' 

: P. Bushkovski Orllllng Company w. Drl l lor  A "hade 
D r t o  Drlllod May 15, June 1, and June 2 ,  1987 ~ 0 1 p . r  D. Jarvie; K. &pew 
Drllllng Yothod  

Logged B y  n- -v: ,T- R- wx 

* 

8trt le 5851.09' 
C 

1 .  m~ qem Auger 
ore Drll l lng Cluld 0.0-50.6' : XOne: 50.6-117.0' 

FpMn 

1 .  - 3  !0!6 - fl9.0 .%t?v 
OOOlOgl8t 

Commontr Surface casins set to  52.75' on Yav 15, 1987 bv K. D. Holliway 
, /  

HNu bckgroud = 0.2. 
No OVA readings. 
No readings above 
backgrovd. 

r m p l o r  Colloctod or 
hor t e r t r  P o r f o r m o d  L l thologlc  Dorcr lp t lon  

5 - 

- 10 

- 15 

- .20 

2.0-6.01 - Sarrple. Recovered 4.15/4.0' = 104%. 
CLAY: same as above; no vegetation; trace caliche; 
trace sand; danp to moist. 

6.0-11.0' - Sanple. Recovered 4.%/5.0'  = 99%. 
6.15-9.45': CLAY: same as above; sandy 
(2 .0-2.5 8); grayish orange (10YR 7/4). 
9.45-11.01: CLAY: moderate yellowish brom 
(1OYR 5/4); trace dark yellwish orange (10YR 6/6) 
stairs; trace w r t z i  te cobbles; (1/4@ diameter); 
shrouded. 

(5YR 2/2). 

11.0-16.01 - Smple. 
SANDY C L A Y m e  yellowish brown (10YR 5/41 1 
with darky yellowish b r m  iron (10YR 6/6) stains; ' 
sane quartzite pebbles throughout; damp. 

16.1-21.1' - Sample. Recovered 5.1/5.0' 3 102% z/: 
16.1-20.0': CLAY?&% orange (10YR 7/41; trace 
sand and occasional quartzite cobbles; trace 

caliche; moist 8 wet. 

Fe nodule at 10.6'; dusky b r m  

ARAPAHOE FORMATION 

Recovered 5.1/5.01 * 102%. 

94 

4 
?3/6 

4 
@- 



L U U  
OF 

8OAEHOLE 

Locat lon  D o r o k o l a / w o l l  No. 3-87ER (cont'd.) 
C o o r d l n r t o r  Ground S u r f 8 c o  t l ov r t lon  

t o t a l  Dopth ' ~ r t o r  L O V O I  tncountoroa  

Drllllng Company  Dr l l lor  

D i t .  Drlllod Hol#or  

Statlc 

Orlll ln@ Yotho4 

Loggod B y  
Qoologlot 

Commont8 / )  

20.0-21.2*: CLAYSTONE: light olive,gray (51 5/2); - trace caliche; neathered; reuorted bedrock; w i a t  
to wt. 

25 

30 

21.1-26.1' - frrple. Recovered 1.9/4.91 = 3Qx. 
.Zl.Z-ZC.Z1: Lost Core. 
2C.2-26.18: SANDY CLAY: dark yellowish bran 
(5'1 5/21 with light bnm (5YR 5/6) stains; 
3.5-30 P; weathered; dry. 

26.1-31.1* - Smple. Recovered 5.0/5.01 = looX 
Z6.1-Z8.01: CLAYEY SAND; grayish brom (5YR 3/21 
with light brow (5YR 5/61 stains; weathered; 
slightly 6np. 

28.0-28.11: UWD: Grayish ormgc (IOYR 7 / 4 ) ;  trace 
iron stains; 3.5-3.0 0; weathered lens; slightly 
dmp. 
28.1-30.2': CLAYEY SAND: drrk yellowish orange 
(10YR 6/61 to light olive gray (5Y 5/2); to light 
olive gray (5Y 5/t ) ;  very fin-grrind s a d ;  
weathered; slightly q. Clay 1- at 29.1-29.3; 
olive gray (5Y 3/2) with 30% dark yellowish orange 

35 

.- 

(1OYR 6/6) staim; w8thered. 
30.2-31.1': SAND: grayish o r m e  ( 1 0 Y R  7 / 4 ) ;  t rue 
clay u/irm stains; 3.0-2.50; consolidated; 
weathered; slightly dmp. 

CLAYSTWE: dark yellowish orange (10'11 6/61 with 
light brow, (SYR 5/61 staino; limnite nodules - 
grayish b r a n  (5YR 3/2); weathered; dmp. 



LOG 
O F  

BOREHOLE 

Locat ion l o r e h o l e / W e l l  NO.  3-87BR (CGnt'd.1 
Cooralnater 
T o t a l  Depth 

G r o u n d  S u r f a c e  E l e v a t i o n  

W a t e r  L e v e l  E n c o u n t e r e d  

s tat i c  
Drilling Company DrIIIer 
Date Dril led 

Orilllng Method O r i l l i n @  Fluld 
Logged B y  

G e o l o g i r t  

Commentr  

35.1-40.1 - Sanple. 
35.1-36.1: CLAYSTOWE: olive gray (51 3/21; some 

light brown (5YR 5/6) stains; weathered; bet. 

36.1-36.9: CLAYSTONE: light olive gray (5Y 5/21; 

Recovered 235.0' = L6%. 

weathered; dry. 
36.9-38.4: CLAYEY SAND: light olive gray (5Y 5/21; 
some iron stains; weathered; dr?. 

41.1-46.1' - Sanple. Recovered 5.0 /5 .0 '  = 100%. 
41.1-44.1': SANDY CLAY: olive gray (5Y 4/1) with 
30% iron stains light brown (5YR 5/61 in 
fractures; grading to claystone; weathered; very 
fine-grained sand; dry to s l i gh t l y  danp. 
44.1-46.1: CLAYSTONE/SfLTSTONE: dusky yellowish 
brown (IOYR 2/2) to olive gray (5Y 3/21; iron 
stains (20-30%); dry to slightly darrp. 

46.1-51.1 - Sanple. 

46.2-46.35': SILTY CLAY LENS: moderate yellowish 
broun (10YR 5/61; iron staining. 
47.0-51.1': CLAYSTONE: olive black (5Y 2/11 with 
trace iron stains. 

Recovered 5.3/5.0' = 106%. 
46.1-47.0: CLAYSTONE/SfLTSTONE: SBme as above. 

52.0-56.01: Sample. Recovered 0.0/4.0' = c%. 

56.0-57.0' - Sanple. Recovered 4.n/1.0' = 4 3 % .  
RQ3 = 4,75/4.75 = 100%. CLAYSTONE: olive gray 

( 5 Y  3/21; unweathered; no stains; consolidated; 
homogenous; dry. 

Srmglor  C o l l e c t e d  er / Othor  Tort .  ? o r f o r m e d  L l t h o l o g l c  D o r c r i e t l o n  



L O G  
O F  

BOREHOLE 

Leeatlon B o r o h o l o / W  0 1 1  No.  3-87BR (COnt'2.) 
C o o r d l n a t o a  G r o u n d  S u r f r c o  E lowat lon  

T o t a l  Dopth  W a t o r  L o w o l  E n c o u n t o r o d  

Drllllng Mothod  O r l l l i n g  Fluld I 

C h o c k o d  B y  LO99.d B y  
0 oologi r t  

C o m m o n t r  

/ 

1 57.0-61.0' - Sample. Recovered 4 . 0 / 4 . 0  * 100%. 
RQD=4.0/4.0 = 100%. CtAYSTONE: same as above; 
moist. 

61.0-66.0' -. Sample. Recovered 2.2/5.0' = 44%. 
RQD=2.2/2.2' = 100%. CLAYSTONE: same as above. 

66.0-69.0' - Sample. Recovered 3.0/3.0' = 100%. 
RQD=2.8/3.0 = 93%. 
66.0-68.8 - CLAYSTONE: same as above. 
68.8-69.0: SILTSTONE: grayish brown (5YR3/2); 
dense; angular cobbles and gravels; unsorted; uet 
to moiSK. 

69.0-73.0' - Sanple. Recovered 4 . 0 / 4 . 0 '  = 100%. 
RQD=2.3/4.0 = 58%. 
69.0-70.01: SILTSTONE: same as above with feu 
calcareous pockets; daw . 
70-73.01: CLAYSTONE: olive gray (5Y 3/2), sane 
organics; unueathered; cons01 idated; moist. 

73.0-f7.0' - Sanple. Recovered 4.0/4.0' = 100%. 
RQD=2.65/4.0 = 66%. 
73.0-73.9': CLAYSTONE: same as above. 
73.9-74.8': SILTSTONE: grayish broun (5YR 3/2); 
dense; angular; uell sorted; moist. 
74.8-77.0': CLAYSTONE: same as (73.0-73.9') 
claystone. 

F'.0-81.0q - Sanplc. Recovered 4.?/4.01 = 118%. 
RQD=3.1/4.? = 66%. CLAYSTONE: same as above. 

Samplor C o l l o c t o d  or 
O t h o r  t o r t r  C o r f o r r o d  / 

Packer Test Interval $5: 
63.90 ' - 72.55 I 

Packer Test Interval t 4 :  

74.55'-84.20' 



L O G  
OF 

BOREHOLE 

B o r o k o l o / W o l l  No. 3-fi7sR (Fqntl$ 1 Locatlon 

C ooro lna t o e  G r o u n d  Sur taco  E lorat lon 

Total  D o p t h  W a t o r  L o r 0 1  E n c o u n t o r o d  

Statlc 

Dri l l ing  C o m p a n y  D r i l l o r  

0.10 0rIil.d H o l e o r  

Drllllng Y o t h o d  Dr l l l l ng  Flu14 p :,-. f 
Loggod B y  C h o c k o d  By 

Goolog let  

C o m m o n t r  

t 81.0-85.0' - Sanple. Recovered 2.85/4.0' = 71%. 
RPD=2.85/2.85' = 100%. CLAYSTONE: same as above. 

85.0-89.0' - Sacrple. Recovered 4.W4.0' = 108%. 
RQO=C.3/4.3' = 100%. CLAYSTONE: same as above; 
Lignite bed at 87.55-88.10'; black; horizontal 
breaks; moist. 

89.0-93.0' - Sanple. Recovered 0.04/4.01 = 0%. 

93.0-94.0' - Sanple. Recovered 6.85/1.0' = 485%. 
RPD-3.9/4.85' = 80%. CLAYSTONE: olive gray 
(5Y 3/21; organics; unweathered; consolidated, 
wet. 

94.0-97.0' - Sanple. Recovered 2.8/3.08 - 93%. 
RPD-2.8/2.8' = 100%. CLAYSTONE: same as above; 
moist. 

97.0-101.5' - Sanptc. Recovered 2.1/4.5' = 47%. 
RPD=1.3/2.1' = 62%. CLAYSTONE: same as above. 

101.5-105.0' - Sanple. Recovered 4.7/3.5' = 134%. 
RQD=4.0/4.7' 85%. 
101.5-103.1: CLAYSTONE: same as above. 
103.1-105.0: SANDSTONE: pale olive (1OY 6/2); very 
fine-grained; uetl sorted rounded; salt & pepper 
look; silty; mist to uet. 

Samploe C o l l o e t o ~  or 
O t h o r  t o e t r  C o r f o r r o 4  / 
/ 

Llthologlc Dorerletlon 

Packer Test Interval #3: 
88.20'-97.85' 

Packer Test Interval t 2 :  
97.85'-107.50' 



LOG 
OF 

BOREHOLE 

l o r o h o l o / W o l l  NO. 

Ground  Surtaco 

Loca tlon 

Coordlnator  

t o t a l  Dopth W i t o r  L o r 0 1  Eneountorod 

stat ic  

Orllllng Company 0r111or 

Dmto Orlllod Ho lpor  

Orlillng Yothod Dr l l l lng  f lul4 

Loggod By C h e c k 0 4  B y  
Qoolog l r t  

C ommontr 

/ 
Llthologlc Dorcr lp t lon  

Smmplor Cof loctod or  
Othor t o r t r  Porform.4  / 

105.0-109.3' - Sanple. Recovered 2.V4.0' = 63%. 
RPD=1.3/2.5# = 52%. 
105.0-106.31: SANDSTONE: same as above. 
106.3-107.51 : ClAYSTONE/SANDSTONE: interkdded: 
olive gray (5Y 3/21: organic rich; dense; very 
fine-grained; sorted sard; Yet. 

109.0-113.0' - Sanple. Recovered 3.8/4.0 = 95%. 
RQD=3.25/3.81 = 86%. 
109.0-110.3: CLAYSTONE: ol ive gray (5Y 3/21; trac 
very fine-grained sand; feu organics; moist to 
uet. 
11O.3-110.Eti: SANDY CLAYSTONE: olive gray (5Y 
3/2); 30% si It; trace organic:; consolidated; 
moist. 
110.8-l12.81: CLAYSTONE: olive gray (5Y 3/21: no 
sand; consolidated; hcmogenous; moist. 

113.0-117.0' - Sanple. Recovered 4 . W 4 . 0  = 100%. 
RPD=0.5/4.0' = 13%. CLAYSTONE: same as above. 

I Total Deoth: 117.0' 1.. 

Packer Test Interval #I:  

101.26'-110.91'. 



WELL 
COMPLETION 
INFORMATION 

C o m m o r t a  U 

B a c k f i l l  Y a t o r l a l  

loroholo 
) lam tor: 

LI" 



WELL 3 - 8 7 B R  
WELL DEVEL3PMENT SUMMARY 

Sand on bottom 

6 / 1 1 / 8 7  13:40 B a i l e d  2L Clear Sand on bottom 

6 / 1 2 / 8 7  11:lO B a i l e d  6 L  Clear Sand on bottom 

6 / 1 3 / 8 7  8:30 Bailed 6L Clear Sand on bottom 

------ 

I 

l 



3-87BR 
0 6/ 18/87 
Q = 11 l i t / 2 1  min 

Recovery Depth t o  
Time Water 

(min) ( f e e t )  

s tat ic  95.67 

5 109.82 
6 109 . 7 6  
8 109 .71  

10 109.62 
13 109.55 
15 109 . 53 
2 0  109.45 
2 5  109 . 38 
30 109.33 
35 109.28 
40  109 . 23 
60  109 .06  

1 2 0  108.64 
1040 104.05 

Draw- 
down 

( f e e t )  

14 15  
14 09 
14.04 
13 .95  

13 . 86  
13.88 

13 7 8  
13 .71  
13 .66  
13 . 6 1  
13 56  
13 8 39 
1 2  8 97 

8.38 
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F A C t  ER TEST ANALYSIS 
WELL NO. 3-876k 

ROCtiY FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 6/4/87 BY: J . B .  BERGMAN 

TEST ZNTERVAL (FEET EELOW Gas. ) : 62.90 - 72-53 @ MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEFTH TO WATER (FEET 5ELOW G.S.): 79.35 

----------------_---------------------------------------------- 
Q L 

2 ( P I )  (L) ( H )  R 
LN(--) k:* = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.00001448 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL - 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGhT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 67.73 + 9.02 + 0.00 * 2.31 = 76.75 

K = HYDRAULIC CONDUCTIVITY = 0.00000001 FTIMIN 
K = 0.00000001 CM/SEC 

P2/3 TEST 
0 = INJECTION RATE = 8.00115844 (FEET3/MIN) 
L LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) - 67.-73 + 5.20 + 12.50 * 2.31 - 101.80 
R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY 9 0.00000064 FT/HIN 
K * 0.00000033 CM/SEC 

- _ _  
2 N D  P1/3 TEST 

GI = INJECTION RATE = 0.00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL 4 GAC3E HEIGHT 

+ GAGE PRESSURE (IN FEET) 
* 67.73 + 8.93 + 0.00 * 2.31 * 76.66 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000003 FT/NIN 
K = 0.00000002 CM/SEC 



FACt ER TEST ANALYSIS 
WELL NO. 3-87FH 

HC3Cb.Y FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 6/4/87 BY: J P. BERGMAN 

TEST INTERVAL (FEET BELOW G.S. ) : 74.55  - 84-20 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. 1 : 79.35 

IS1 P1/5 TEST 
Q = INJECTION RATE = 0.00000145 (FEETS/MIN) 

TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

L 3 LENGTH OF TEST INTERVAL = 9.65 FEET 

+ GAGE PRESSURE (IN FEET). 

R = BOREHOLE RClDIUS = 0.31 FEET 
.C 7 9 . 3 7  + 8.21 + 0.00 * 2.31 87.58 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/?lIN 
K * 0~00000000 CM/SEC 

P2/3 TEST 
[I! = INJECTION R A T E  = 0.00020997 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 7 9 . 3 7  + 5.20 + 15.00 * 2.31 119.22 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000010 FT/?lXN 
K 0~00000005 CM/SEC 

~ 

2ND P I 1 3  TEST 
Q = INJECTION RATE = 0.00010860 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD * DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 79.37 + 8.56 + 0.00 * 2.31 = 87.93 

R = BOREHOLE RhDIUS = 0.31 FEET 

K HYDRAULIC CONDUCTIVITY 0~00000007 FT/MIN 
K - 0.00000004 CM/SEC 

\ 



PACt ER TEST ANALYSIS 
WELL NO. 3-87Ek 

kOChY  FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 6/4/87 B Y $  J . B .  PERGMAN 

TEST INTERVAL (FEET BELOW Gas,): 88.20 - 97.85 * MATERIAL TESTED; AHAFAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S .  ) : 79.25 

1ST F ' l / 3  TEST 
Q = INJECTION RATE = 0.00001448 tFEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVQL IS BELOW WATER TABLE 
HEAD = DEPTH TO WCITER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R - B O R E H O L E  RADIUS = 0.31 FEE? 
= 7 9 . 3 5  + 8.57 4 0.00 * 2.31 zs 87.92 

K = HYDRAULIC CONDUCTZVITY = 0.00000001 FT/PlIN 
K - 0.00000000 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00199107 (FE€T3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 5.20 + 19.00 * 2.31 = 128.44 

H = BOREHOLE RADIUS = 0.31 FEET 

K = H Y D R A U L I C  CONDUCTZVITY - 0.00000088 FT/FIIN 
K = 0.00000045 CM/SEC 

_ _  
2 N D  P1/3 TEST 

Q = INJECTION RATE = 0.00000145 (FEETS/MZN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN FEET) 
= 79.35 + 8 .21  + 0.00 * 2.31 * 87.56 

R = B O R E H O L E  RADIUS = 0.31 FEET 

K = H Y D R A U L I C  CONDUCTIVITY - 0.00000000 FT/MIN 
K = OsOOOOOOOO CM/SEC 



1ST P1/3 TEST 
Q = INJECTION RATE = 0,00023169 (FEET3/MIN) 
L = LENGTH OF TEST INTERVCIL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 9.02 + 0.00 * 2.31 = 8 8 . 3 7  

R BOREHOLE RADIUS = 0.31 FEET 

P 2 / 3  TEST 

K = HYDRAULIC CONDUCTIVITY - 0.00000015 FT/MIN 
K - 0.0QOOQQOe CM/SEC 

Q = INJECTION RATE = 0.00203451 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 5.20 + 20.50 * 2.31 = 1.31.90 

K = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000087 FT/flIN 
K = O.qO000044 CM/SEC 

_. - - _ _  - 

ZMD P1/3 TEST 
Q = INJECTION RATE - 0,00014480 (FEET3/MIN) 
L - LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.28 + 0.00 2.31 = 8 7 . 6 3  

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000069 FT/MIN 
K = 0.00000005 CWSEC 



PACk’ER TEST ANALYSIS 
WELL NO. 3-87bR 

ROCKY FLATS PLANT: 881 HILLSIDE JOB NO. 2‘129-17-f32 
DATE TESTED: 6/4/87 BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 101.26 - 110.91 e MATERIAL TESTED: ARAFAHOE SANDSTONE 
CEPTH TO WATER (FEET BELOW G. S. ) : 79.35 

1ST P l / 3  TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 9.40 + 0.00 * 2.31 = 87.75 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE =e o.oooc~oooo (FEETXMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE (IN FEET) 
= 79.35 + 5 .20  + (1.00 * 2.31 = 84.55 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FTIMIN 
K = 0.00000000 CMISEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
* 19.35 + 8.64 + 0.00 * 2.31 = 07.99 

R = BOREHOLE RADIUS - 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000000 FTiPIIN 
K - 0.00000000 CM/SEC 



02/22/88 
RDCKY FLATS PLANT 

WAT" LEVEL DATA SUMMARY 

0387 06/ 18/87 
06/24/87 
07/08/87 
08/06/87 
09/02/87 
10/05/87 
11/10/87 
12/ 16/87 
01/09/88 
02/04/88 

5930 58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 

5932.44 
5932 44 
5932.44 
5932.44 
5932.44 
5932.44 
5932 44 
5932.44 
5932.44 
5932.44 

1.86 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 

109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 

95 e 67 
81.35 
53.00 
48.60 
45.50 
90.20 
44.90 
44.80 
44.00 
43.95 

WATER 

5836.77 
5851.09 
5879.44 

5886.94 
5842.24 
5887.54 
5887.64 
5888.44 
5888.49 

5883. a4 
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LOG  
O F  

BOREHOLE 

Locat ion RDckv Flats Plant; 881 Hillside Boroholo /W o i l  l o .  4-87 

Total  0opth a . O l  W a t o r  Lor01  Encounto rod  5.0' , 2 0 . 4 '  

Drllllng Company Bovles B r o s .  0r111.r R. S h m  
0110 Dflllod mv 11. 1987 
Orllllng Yothod &J&.J S t m  

Lo@@.d  BY K. E, Holliwav 

C o o r d ~ n a t o r  w 7 .  4 E21774.1 Ground S u r l r c o  E l o r r t l o n  5909 -79 '  

Static 5904.17'  

Goo log l r t  

. Commontr  
W 

~ 

L i tho loa le  D o r e r l e t l o n  

COLLUVI w 

- 0-2.5' - Sanple. 
CLAY: moderate brow (5YR 2/21; grass; very fine 
grained (4.0-3.5 0) sand; occasional quartzite 
cobbles; moist to danp. 

Recovered 2.33/2.5' = 93%. 

2.5-5.0' - Senple. Recovered 2.1/2.5' = 84%. 
CLAY: dusky yellowish b r m  (10YR 2/21; to dark 
yellowish brow (10YR 4 / 2 ) ;  grass; small (up to 
2") quartzite cobbles; fine-grained sand (3.5-3.0 
0 ) ;  moist to danp. 

5.0-10.0t - Sanpte. Recovered 4.28/5.0* = 86%. 
SAND AND GRAVEL: moderate yellowish brow, (10YR 
5/6) to dark yellowish broun (10YR 4/2); sane 

sand; fine-grained (2.0-4.0 0 ) ;  clay-rich; sane 
quartzite cobbles and pebbles; subrounded to 
subangular; caliche (8.28-8.36') very pale orange 
(10YR 8/2) to grayish orange (10YR 7 / 4 ) ;  moist to 
wet. 

10.0-13.0' - Samle.  Recovered 2.44/3.0 = 81%. 
10.0-11.0 SANDY CLAY: derate yellowish brown 
(10YR 5/4); fine grained sand (2.0-4.0 0 ) ;  
occasional quartzite cobbles and pebbles; 
subrwnded to subangular; clayey; mist to wet. 
11.0-11.52: SAND AND GRAVEL: light brown (5YR 
5/61; sand (2.5-2.0 0);  quartzite cobbLes; 
subrounded; moist to we:. 

HNu background =2.2. 
No OVA readings. 
No readings above 
background. 



LOG 
O F  

BOREHOLE 

Locat lor  

Coordlrat..  

T o t a l  Dopth 

C ommontr 

Water L o r o l  E n c o u n t o r o d  

t 

i 
t 

t 

t 

I 

.- I 

11.52-12.38 CLAY: light olive gray (5Y 5/21 with 
patches of dark yellowish orange ( IOYR  6/61 iron 
staining; quartzite cobble at 12.38; moist. 

13.0-16.01 - Sample. Recovered 3.1/3.0' = 103%. 
13.0-14.1; GRAVEL: dark yellowish orange (10YR 
6/61; quartzite; angular; brown; sandy; clayey; 
wet. 
14.1-14.6: CLAY: dark yellowish orange (1OYR 6/6) 
and light olive gray (5Y 5/2); bartzite cobble at 
14.6; subrounded; moist to denp. 
14.6-16.0; SANDY CLAY: moderate yellowish brown 
(10YR 5/41; quartzite cobbles and pebbles; sand 
(2.0-2.50); moist to danp 

16.0-18.0' - Sanple. Recovered 1.95/2.0 = 98%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41; 
quartzite cobbles and pebbles; subawular; sand 
(2.0-2.5 01; moist to slightly daw. 

18.0-20.5; - Sanple. Recovered 2.1/2.5 = 81%. 
18.0-19.5; SANDY CLAY: dark yellowish orange (10YR 

6/61; sand (1.5-2.0 0); quartzite cobbles and 
pebbles; damp to moist. 

Sampler  C e l l o c t o d  or 
Othor T o r t 0  ? o r f o r m o d  / 
/ 

Ll thologlc  Dercr lgt lon  

ARAPAHOE FORMATION 

19.5-20.41: CLAYSTONE: light olive gray (5Y 5/21; 
disturbed; weathered; slightly daw. 



LOG 
OF 

BOREHOLE 

45-' 

Company  
W o d  

Y o t h o d  

nY 
0 010 g i r t  

.- 
a- 

-. 

a-  

.. 

B o r o h o l o /  W o l l  NO.  4-87 (cont'd. 1 
I G r o u n d  S u r f a c a  L Iovat lon  

W i t o r  L o r 0 1  Encounto rad  

8 t a t IC 

br l l lor  

Ho lpor  

Dr l l l lng  Fluld 

Checked 111 

Commontr  
/ 

I / 

t t 20.5-23.5' - Sanple. Recovered 2.5/3.0a = 83%. 
CLAYSTONE: light olive gray ( 5 Y  5/21; dark 

yellowish orange (10YR 6/61 iron stains; 
weathered; wet at 20.5 to 20.65; danp to slightly 
moist 21.2-22.01; and dry from 22.01-23.0. i TOTAL DEPTH: U.O1 

I 
1 



WELL 
COMPLETION 
INFORMATION 

To) of  Caolrm 1 . q  t I t  I 

Boroholo 
Dlrmotor:  

7.5" 

ftt.)  



WELL 4 - 8 7  

-~ 

Pump having problems ' 

pumping water 
Pump having more troub:.e 
water getting thicker 
Water got muddier on 

WELL DEVEL3PMENT S U M M A R Y  

11:15 5 / 1 8 / 8 7  

D A T E  TlME METHOD VOLUME 

Pumped 8 . 2 L  

I""" I - -- & -  I 

5 / 1 5 / 8 7  1A.M. 1 Pumped 
1 I 1 

7 : 5 5  

5 / 1 5 / 8  I 

5 / 1 5 / 8 7  14:OO Pumped 8 . 2 L  

8 : 1 5  Pumped 1 2 L  
5 / 1 8 / 8 7  A.M. 

5 ' 1 8 / 8 7  4 L  
9 : 2 5  
A.M. Pumped 

I I I I z- I. 

~ - 

4PPEARANCE 

Nuddy : 
thick 
Kuddy i 
thick 

~ 

Muddy : 
thick 

Clear at to 
muddy-botto 
Clear- top 
luddy-bo ttofi 

Mostly 
clear 

clear 
Slightly 
muddy 
Muddy at 
bottom 

Clear 

COMMENTS I 

way down 
Plater got muddy a t  i last foot only 
Only muddy on very 
bottom 

Mud in last 2L 

Mud in last f o o t  of 
water 

L 7 

I I 1 I 

I I 
- 
I 



4-87 P-Test 
06/02/87 

0 
1.5 

2 
2.5 

3 
10  

10.5 
11 

11.5 
12 

12.5 
1 3  

13.5 
1 4  
15 
1 6  
2 0  
22 

22.5 
23 

23.5 
2 4  

24.5 
25  

25.5 
2 6  
27 
28 
29  
3 0  
3 1  
32 
33 
35 
3 7  
3 9  
44 
4 9  
5 5  
6 0  
6 5  
7 0  
7 1  
7 6  
82  

Recovery 
Time 
(min) 

3 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

10 
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 8  
2 0  
2 2  
27 
32 
38  
43 
48 
53  
5 4  
5 9  
6 5  

Depth to 
Water 

( f e e t )  

15.13 
17.63 
32 . 25  
34.63 
38.13 
39.25 
41.13 
42.13 
42.63 
43 . 25 
43.88 
44 00 
44.38 
44.63 

43.13 
31.50 
14.00 
10.38 

6.50 
4.38 
3.75 
3.25 
3.00 
2.50 
1.50 
1.75 
1.50 
1.38 
1.13 

.08 

.63 

.63 

.13 

.oo  
0.75 

-2.13 
-2.00 
-2.50 
-2.08 
-3.88 
-3.50 
-3.63 
-4.63 
-4.38 

43.88 

Draw 
down 

(feet) 

00 
2.96 
3.26 
3.46 
3.75 
3.84 
4.00 
4.08 

4.18 
4.23 
4.24 
4.27 

4.23 
4.17 
3.20 
1.74 
1.44 
1.11 

.94 

.89 
84 

- 8 2  
7 8  

.70 

.72 
- 7 0  

69 
.67 
.65 
.63 
.63 
.50 
.57 
. 5 1  
.40 
. 4 1  
.36 
.33 
.25 
.28 
.27 
.19 
. 2 1  

4.13 

4.29 



-1 - 

-4 

P-TEST OF 4-87 
0 6/02 /87 

Time (minutes) 



02/22/88 
IxxKY FLATS PLANT 

WATG, LEVEL DATA SUMMARY 

0487 06/24/87 
07/08/87 
08/06/87 
10/05/87 
11/10/87 
12/16/87 
01/08/88 
02/04/88 

5909.79 
5909.79 
5909.79 
5909.79 
5909.79 
5909.79 
5909.79 
5909.79 

5911.81 
5911.81 
5911.81 
5911.81 
5911.81 
5911.81 
5911.81 
5911.81 

2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 

21.49 
21.49 
21 49 
21.49 
21.49 
21 49 
21.49 
21.49 

WATER 
DEPIH 
BELOW m 

7.64 
6.50 
8.60 
10.00 
10.10 
10.00 
9.90 
8.28 

5904.17 
5905.31 
5903.21 
5901.81 
5901.71 
5901.81 
5901.91 
5903.53 



INDEX OF DATA 

Boring No.: L R 7 R R  

Completed as well? Yes 

x Log  of Borehole 

- x Well Construction Summaries 

- x Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDSAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

D R A F T  FINAL 
MARCH 1,1988 APPENDD( E 



LOG 
OF 

BOREHOLE 

Locatton Rockv Flats Plant: 881 Hillside 6or0hoIo /WoI i  )lo. 5-87BR 
Coordinator  N35095.3 E21736.5 Ground S u r t a t o  t l o r a t l o n  5927.76' 
Total 0opth 6l.O' W a t o r  ~ 0 r . i  ~ n c o u n t o r o d  None 

Sta t lc  5R83.60' (b 
Orliilna Company -PS R m s .  DrIIIor D. Jarvie: P. Bushkovslu 
0.10 Orillod Mav 22 and 2 7 ,  1987 n.lpor T. I 4 r r i t t :  K. Martin 
Orlliln@ Y ~ t h o d  -or2 . .  
Loaaod B y  M. D. Gard ; J. B. Bergman 

- . .  OLICN s tan Auger 
O r l l l l n a  Fluid 

uu ' " 

Commorta 

0.0-2.0' - Sanple. Recovered 1.2/2.0' = 60%. 
0.0-0.8': TOPSOIL: moderate brown (5YR 4/41; clay; 
sandy; abundant organics; moist. 
0.8-2.0': CLAY: dark yellowish brown (10YR 6/21; 
trace sand; sane quartzite pebbles; weathered; 
moist. 

2 . 0 - 4 . 0 '  - Sanple. Recovered 2.0/2.01 = 100%. 
2.0-3.9': CLAY: same as above. 
3.9-4.0': CLAY: moderate yellowish brown (10YR 
5/41; silty; moist. 

6.0-8.0' - Sanple. Recovered 4.0/4.0' = 100%. 
4.0-5.7': CLAY: samc as above. 
5.7-8.0: CLAY: moderate yellowish brow (IOYR 
5/41 abundant quartzite pebbles; silty; trace 
sand; moist. 

8.0-13.0' - Sanple. Recovered 3.0/5.01 = 60%. 
8.0-10.01: CLAY: sate IS above. 
10.0-12.2: SAND: light brown ( 5 Y R  5/61: 1.0-1.5 0; 
gravelly; moist. 

Sam)tor C o i i o t t o d  or 
Othor  T o e t a  Por to rmod  / 
HWU background = 2 
OVA background = 1.4 

HNu rdg = 50 units on cor 

200 units over cuttings 



LOG 
OF 

BOREHOLE 

Location B O ~ O ~ O I O / W ~ I I  N O .  5-87BR (cont'f!. 
CoorOlnatoo Ground S u r r a c o  Elrvatlon 
Total Oopth 

Orllllng Company 

0.10 Orlllod 

Orllllng Yothod  

Log900 By 
a. 0 log I. t 

Wator  Lavol  Encountorod  

stat  IC 

O r l l l o r  

n o ~ p o r  

D r l l l l n g  Flu16 

Chockod By 

13.0-18.0' - Sanple. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: sane as  above. 

18.0-23.01 - Sample. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: same as above. 

23.0-27.0' - Sample. Recovered 0.8/4.O' = 20%. 
RPD= 0.0/0.8' = 0%. 
CLAYSTONE: l ight o l i ve  (1OY 5/41 with sune l ight 
o l i ve  brown (5Y 5/61 mottles; dense; sune very 
fine-grained sand at 23.5'; weatherd; moist. 

27.0-29.0' - Sanple. Recovered 1.3/2.01 = 65%. 
ROD = 0.75/1.3' = 58%. 
brown (101 5/4) with 
orange (1OY 6/61 mottles; sune fractures; 
weathered; moist. 

: l i ght  olive@ 

29.0-33.0' - Senple. Recovered 0.2/4.01 = 5%. 
ROD = 0.0/0.2' = 0%. CLAYSTONE: same as above. 

33.0-31.3'. - Sanple. Recovered 2.5/1.3' = 192%. 
RQD = 1.2/2.51 = 48%. CLAYSTONE: moderate o l i ve  
brown (51 4/41 with ahrdant moderate reddish 
brown (1OR 6/61 mottles; weathered; dense; 
a m a n t  FcO c w r e t i c n s ;  dry. 

34.3-38.5' - Sanple. Recovered W4.2' = 0%. 

Packer le s t  Interval 6: 
26.40' -36.05' 

7 

Pscker Test Interval #2: 
36.05'-45.70'. 



LOG 
OF 

BOREHOLE 

Locatlon boroholo /Wol l  No. 5-87BR 
Coordinator Ground  S u r t a c o  Elorat lon 

Total Dopth W a t o r  L o r o l  €ncounto rod  

Static 
Ort l lor  

Holpor  

D r l l l l n )  f l u l d  

C h o c k o d  By 

C o m m o n t ~  u 

38.5-40.21 - Sanple. 
ROD = 1.711.7' = 100%. CLAYSTONE: moderate olive 
brom (5'1 4/4) with atmdant ligh olive brom (5Y 
5/6) mottles; hanogcmxs; denp. 

Re~overcd'l.7/1.7~ = 100%. 

40.2-41.51 .- Sanple. Recovered 0/1.3' = 0%. 

41.5-44.51 - Smple. Recovered 3.0/3.01 = 100%. 
RQD = 3.0/3.0'  = 100%. CLAYSTOUE: dusky yellow 
(5Y 6 / 4 ) ;  abudant FCO stains moderate brown 
(SYR 4/4); s a  very fine-grained sand; sorted; 
large fracture fran 42.3 to 43.3' (vertical); 
slightly danp. 

44.5-48.0'  - Serrple. Recovered 3.W3.5' = 10%. 
RQD = 3.6/3.8' = 95%. 
44.5-45.7: CLAYSTONE: dusky yellow ( 5 Y  6 / 4 )  with 
abvdante moderate broun (5YR 4/41 stains; 2-45 
fractures at 44.71 and 45.5'; denp.' 

45.7-47.79: SANDSTONE: moderate yellowish brom 
(IOYR 5/4); very fine-grained; well sorted; 
clayey; aburdant moderate brow (SYR 4/41 stains; 

0 

d m .  

48.0-52.5' - Smple. 
RPD = 3.714.5' = 82%. 
48.0-51.31: SANDSTONE: same as above. 
51.3-52.5': CLAYSTONE: olive gray (51 3/21; dmse; 
hanogmous; vnnathered; d q .  

Recovered 4.5/6.s1 = 100%. 

Sampler Colloc tod  or 
Othor  T o r t r  P o r t o r r o d  / 

Packer Test 
45.701-55.35 

nternal d:: 



LOG 
OF 

BOREHOLE 

Locatlon B o r o h o l o / w o l ~  NO. 5-87BR (cont'fi. 
COOf dln8 t s G r o u n d  S u r f a e o  Elorat lor  

To ta l  Dopth W i t o r  Lor01  Encountor04 

Drllllng Company Or l l lor  

St.tlc 

// 
Commont8 

/ 
Litholeale Doatr lp t lon  

52.5-57.01 - Sanple. Recovered 4.ai4.3' = 107~. 
RPD = i.afh.81 = 38%. CLAYSTONE: olive gray (51 
3f2); akndant light brow (5Y 5/6> stains; 
consolidated; homogenous, fractured; moist. 

57.0-61.01 - Senple. Recovered 4.1/4.0' = 103%. 
RPD - 4.1/h.11 = 100%. 
CLAYSTONE: sane as above. -- 

.I. Total Depth: 61.0' 

- Qn' I I 

S a n p l o a  Cotloetod or 
Othor T o s t a  ? o r f o r m 0 4  / 

I) 

0 



WELL 
COMPLETION 

I N f  ORMATION 

C o r m o n t a  



WELL DEVELOPMENT SUMMARY 

I 

Too t h i c k  
6/1/87 9:48 for pump 

I 

6/4/8718:30 1 Pumped I 12L I Clear 
Water 
clearins UD 6/5/87 8:30 Pumped 4.5L 

6/8/87 8:OO Bailed 8.5L Clear 

6/9/87 8:15 Bailed 7.5L Clear 

;/10/87 8 : 0 5  Bailed 7.5L Clear 

COMMENTS 

Driller will blow out 

Load = 3.8L 

. 
61 
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PROGRAH SLU61, VERSION 4,OCT. 1985 

THIS PROGRIH CALCULATES HEAW TRANSHISSIVITIES FROR SLUG-TEST DATA BASED ON THO ANALYTICAL APPROACHES: 
11) RETHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS. 1967 iARTICLE IN VOL.',,NO.l OF HRR ENTITLED 

'RESPONSE OF A FINITE DIARTER YELL TO AM INSTANTANEOUS CHARCE OF YATER'I 
(2) HETHOD OF BOUYER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF YRR ENTITLED 

'A  S L U G  TEST FOR DETERNINIWG HYDRAULIC CONDUCTIVITY OF UNCUNFIHED AQUIFERS 
YIM COHPLETELY OR PARTIALLY PENETRATING YELLS') 

PROJECT NO.: 6-01 18-87 CLIENT: Rockreil International 

ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-23-87 

FIELD IHVESTIGATDR: Kevin HcNcilI 

HELL NO.: 5-97 BR 

INPUT DATA ARE: 

INNE3 CASING OIAHETER = ?.GO INCHES iEN6Tii OF SCREEN OR INTAKE PORTION = 6.25 FEET 
INNER SCREEN OR OPEN-HOLE SIARETER = 
DIAHETER OF DRILLED HOLE = 4.30 INCHES THICKNESj OF SATURATED APUIFER iDNE b.33 FEE7 
EjTIHATED PORGSITY OF GRAVEL PACK = -25  FALLING-HEAD iNDEX = 1 i'l' IF FALLIHG.'O' IF RISING) 

LG3 iHCHES DEPTH FRON STATIC LEVEL TO BOTTOM OF SCREEN = 0.25 FEET 

NUHBER OF iiEAD-iiHE DATA POiNTS = 46 

iIHE 
isec i 

1.03 
2.30 
3.33 
4.33 
5.50 
6.56 
i.00 
a. 30 
9.30 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
20.00 
2s. 00 
$0.00 
35.00 
40.00 
45.00 
50.00 
60.00 
70.00 
80.00 
90.00 

HEAD 
iFiET) 

.bo0 
* 590 
,580 
,570 
,573 
,563 
.565 
,550 
,540 
,540 
,530 
8 520 
,520 
,520 
,510 
.500 
,480 
,460 
450 

,440 
,430 
a 420 
,400 
,380 
,360 
* 340 



110.00 
130.00 
150.00 
1~0.00 
230.00 
290.00 
3so.00 
410.00 
470.00 
530.00 
650.00 

890,OO 
1070.00 
1340.00 
1650.00 
1940.00 
2240.00 
2S40.00 
2040.00 

no. 00 

.310 
,290 
,270 
no 

,210 
.1a0 
,160 
,150 
.130 
,120 
,110 
,090 

,070 . Ob0 
,050 
,030 
,030 
* 020 
I 020 

. oeo 

HO HAS COftPUlED FRM INTERCEPT OF PLOT Of L061H) VS, T I E  

SUCCESSIVE CMlwTED 
VWUES FOR HO 

ifEET) 

,4216 
,4300 

HETHOD OF BOUWER AND RICE 

COHPUTED RESULTS USING DIAHETER OF 2 .-.E3 HOLE: 

PERHEABILITY = 2.16E-36 Fiisec = 6.57E-55 Cl/sec 

TRANSHISSIVIlY = 1 .%E-05 FT~*2/sec 

COHPUTED iiESULiS USIN6 DIAHETER Oi CASING AND SCREEN: 

FERHEABILITY = ?.59E-06 FTisec = 7.91E-05 Cllsec 

TRANSHISSIVITY = 1.63i-35 FT482lsec 

1 



5-87BR 
06/  16 /87  
B a i l e d  8 . 3  l i t e r s  i n  10 minutes 

Time 
(bin) 

0 
10 

1 0 . 3 3  
11 .12  
11 .67  
1 2 . 2 5  
12 .67  
13 .17  

14 .5  
15.5 
1 6 . 5  
1 7 . 5  

2 0  
22  
2 5  
3 0  
3 5  
4 0  
4 5  
50 
5 5  
60  
6 5  
7 0  

Recovery 
T h e  
(min) 

0 
.33 

1 .12  
1.67 
2 .25  
2 .67  
3.17 

4 . 5  
5 .5  
6 .5  
7 . 5  

10 
12  
15 
20  
2 5  
3 0  
35  
4 0  
45  
50  
55  
60 

Depth t o  
Water 

( f e e t )  

46.87  

53 .52  
53 .17  
52 .92  
5 2 . 6 1  
5 2 . 4 0  
5 2 . 2 9  
5 1 . 7 1  
5 1 . 3 5  
5 0 . 9 1  
50 .44  
49 .52  
48 .95  
4 8 . 4 8  
48 .14  
4 7 . 9 4  
47 .82  
4 7 . 7 0  
4 7 . 6 1  
4 7 . 5 3  
47 .47  
47 .43  
4 7 . 3 8  

Draw- 
down 

( f e e t )  

6 . 6 5  
6 . 3 0  
6 . 0 5  
5 . 7 4  
5 .53  
5 .42  
4 .84  

4 .04  
3.57 
2 . 6 5  
2 .08  
1 . 6 1  
1 . 2 7  
1.07 

0 95 
83  

. 7 4  

. 6 6  
6 0  
5 6  

. 5 1  

4 . 4 8  



Time (minutes) 



t 
W 
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v1 
< 
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c 
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w 
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FACYER TEST ANCILYSIS 
WELL NO. 5-e7w 

H 0 C k . Y  FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S. 1 : 26.40 - 36.C)S 
DATE TESTED: 5/28/87 EY: J a b .  BERGMAN 

MATERIAL TESTED: AHAF'AHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G. S. 1 : 44.56 

-----------___----------------------------------------------- 
Q L 

2 ( P I )  (L) (HI R 
LN(--) E = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.00264993 (FEET3/MIN) 
- = LENGTH OF TEST INTERWL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD - DEPTH OF CENTER OF INTERVAL + GCIGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
'P: 31.22 + 9 -22  + 0.00 * 2.31 = 40.44 

K = HYDRAULIC CONDUCTIVITY 0.00000371 FT/MIN 
E - 0.00000188 CH/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION HATE = (3.OQ000(:)00' (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 5.20 + 0.00 * 2.31 = 36.42 

R = BOREHOLE RADIUS = 0.31 FEET 

K - HYDRAULIC CONDUCTIVITY = 0.0OOOOOOO FT/HIN 
K = 0.00000000 CM/SEC 

- 

2ND P1 /3  TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD - DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 9.55  + 0.00 it 2.31 = 40.77 

R = BOREHOLE RADIUS = 0.31 FEET 

K - HYDRAULIC CONDUCTIVITY - 0.00000000 FT/PlIN 
K - 0.00000000 CWSEC 

I 



1ST P1/3 TEST 
Q = INJECTION RATE Om00202727 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 40.97 + 9.84 + (LOO * 2.31 - 50.72 

R BOREHOLE RADIUS 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000226 FT/MIN 
K = 0.00000115i CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = 0.000O0000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
3: e(3.87 + 5.20 + 0.00 * 2.31 = 46.08 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00034753 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIQHT 

+ GAGE PRESSURE ( IN FEET) 
= 40.87 + 9.86 + 0.00 * 2.31 = 50.74 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000059 FT/MIN 
k = 0.00000020 CM/SEC 



F'ACL ER TEST 4NALYSIS 
WELL NO. 5-87EFC 

R0Ck.Y FLATS F L A N T :  881 HILLSIDE J O E  NO. 2029-17-02 
DATE TESTED: 5/28/87 BY : J . B. BERGMAN 

TEGT INTERVAL (FEET BELOW G . S .  ) :  45.70 - 55.35 
FATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S. 1: 44.515 

1ST P1/3 TEST 
12 = INJECTION RATE = 0.00143646 (FEET3/MIN) 
L = LENGTH OF  TEST INTERVfiL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TGtBLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
. = 44.56 + 8.46 + 0.00 * 2.31 = 53.02 

K = HYDRAULIC CONDUCTIVITY = 0.00000153 FT/MIN 
K = 0.00000078 CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = 0.00000000 (FEETWMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEFTH TO WkTER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 44.56 + 5.20 + 0.00 * 2.31 s- 49.76 

K = HYDRAULIC CONDUCTIVITY - 0.0000oooO FT/MIN 
K 0~00000000 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00038373 (FEET3/ffIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R BOREHOLE RADIUS = 0.31 FEET 
- 44.56 + 10.41  + (2.00 * 2.31 = 54.97 

I(, = HYDRAULIC CONDUCTIVITY =I 0.00000039 FTIMIN 
K = 0.00000020 CM/SEC 



02/22/88 
R a x Y  FLATS PLANT 

WAER LEVEL DATA SUMMARY 

WELL G. S. 'IDC STICK 
NUMBER DATE ELEVATION ELEVATION Up 

0587 06/ 16 /87 

07/06/87 
08/04/87 
09/29/87 
11/09/87 

01/11/88 
02/04/88 

06/24/87 

1212 1 /a7 

.5927.76 
5927 76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 

5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 

2 .40  
2.40 
2.40 
2 .40  
2.40 
2.40 
2.40 
2.40 
2.40 

53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 

46.87 
45 56 
46.20 
46.30 
46.30 
46.20 
46.50 
46.20 
31.16 

5883.29 

5883.96 
5884.60 

5883.86 
5883.86 
5883.96 

5883.96 
5899.00 

5883.66 



INDEX OF DATA 

Boring No.: 6-87 

Completed as well? Yes 

Data in File 

- X Log of Borehole 

- x Well Construction Summaries 

- x Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

- 
Packer Test Data and Results - 

x Water Level Data 
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LOG 
OF 

BOREHOLE 

Drlll lng Yothod  iI,si l l -  , S t p  m v q p r  

~ 0 g g . d  B Y  K. D. Holliway 
Goolog l r t  

W a t o r  L o v o l  Encounto rod  4 . 2 '  
s tat ic  5900.7 

0r111.r  A. Shade 
~~l~~~ D. Jamie 

C h o c k o d  By 

Commontr  I 

. O  L l tho log le  Dorcr lpt lor  

COLLUVIUM 

0-2 .0 '  - Sqle. Recovered 2.0/2.08 = 100%. 
CLAY: dusky yellowish brown (10iR 2/2); grasses 
and roots; occasional quartzite coboles/pebbles; 

- 

1 

danp to moist. 

2.0-5.5'  - Sanple. Recovered 3.9/3.5' = 111%. 
2.0-C.2': CLAY: dusky yellowish brown (10YR 2/21 
to dark yellowish brown (10YR 4/2); roots; 
occasional quartzite cobble; disrfpqbed; 
unconsotidated; d a q ~  to moist. 
4.2': COBBLE: quartzite in clay matrix; 3 '  
diameter; moist. 

4.2-5.50': CLAY: dark yellowish orange (10YR 6/6) 
with light olive gray (51 5/2) stains; weathered; 
unconsolidated; danp to moist. 

N 

5.5-10.5' - Sanple. Recovered 3.5/5.0* = 70%. 
5.50-5.90': CLAY: dark yellowish orange (10YR 6/61 
and yellowish gray (5Y 7/21; weathered; damp. 
5.90-6.10': SAND: light brown (5YR 5/61; coarse- 
grained (1.0-0.5 0 and 2.0-2.5 0) ;  quartzite 
cobbles; clay matrix; unconsolidated; danp to 
moist. 
6.1-6.50': CLAY: grayish orange (10YR 7/41 with 
yet Lowish gray (5Y 7/2); quartri te cobble; 
weathered; danp to moist. 

Samplor Col loctod or 
Othor  t o r t s  ?orformod / 
HWu background = 0.8. 
No readings above 
background. 



LOG 
O F  

BOREHOLE 

Loeat lon B o r o h o ~ o / W ~ ~ ~  N O .  6-87 (cont'd.) 

Coord ln r toe  Ground Sur t rco  Elovatlon 

T o t a l  Oopth W a t o r  L o r 0 1  Encountorod 

Static 
Drllllng Company O r l l l o r  

Dato Orlllod Holpor  

Orllllng Yothod  

Logg.0 B y  
Goologlet 

,.' I 
Commonte 

4 

Llthologlc  D o e c r l p t l o r  

1 

ARAPAHOE FORMATION t 
6.50-9.0': CLAYSTONE: light olive gray (5Y 5/21 
uith dark yellowish orange (1OYR 6/61 stains; 
unconsolidated; weathered; danp to slightly moist. 

10.5-15.51 - Sanple. Recovered 5.3/5.0' = 106%. t CLAYSTOWE: oLive gray (5Y 3/21 with dark yellowish 
orange ( I O Y R  6/6) stains; trace caliche; 
fractured; trace sand (3.5-4.0 0);  weathered; darrp 
to dry. 

TOTAL DEPTH: 15.50' 

Srmploe Colloc tod  or 
Othor To818 ? o r f o r r o d  / 



WELL  
COMPLETION 
INFORMATION 

L o c a t l o n  JQ& Fl p t q  Plant: 881 Hillside Area W o l l  N o .  6-87 
C o o r d l n a t o r  3 ??nf iS .O 3 7 8  E 77031.2950 Elovatlon:  Ground  S u r f a c o  5 9 0 4 . 5 3 '  
T o t a l  D o p t h :  W o l l  7*06' 

B o r o h o l o  1 7  1 '  

Top  o f  C a r i n g  790fi.d 1 6 '  

F o f  . .atlon of Complo t lon  m v  ium 
C a r i n g  Yato r la l  Sch 5 ,  TvDe 316 TFJ stainless S t v i r l n g  ~ i a m 0 t . r  

S c r o o n  Yato r ia l  L O ' L O "  wire w r a D .  Tvpe 316 TFJ c a s l n ~  ~ l a ~ ~ t ~ ~  711 TD 
0.10 In r ta l l od  &v 1L. 1987 A p p r o r o d  B y  I;. A 

2" ID 

stainless steel D W  

InSt8llOd B y  K.3. -2.J Slto  Y a n a g o r  
G o o l o g i r t  

C E A R P  Y a n a g o r  

C o m m o n t r  

Ground Surfrcc 

s u r t r c .  Soat  
Y a tor  1.1: 

Portland Type I 

t 
*B o n  t orito 

32/&2 Silica Sa 

Fllt or C a C  k 

Bat k f l l l  

-1- 
I 3oroholo 

Dlamotor:  

7 - 11 

i r i n g  

3 - 5 6 '  

W o l l  T o t a l  
Dopth (11.1 

Boroholo 

( f  1.1 



WELL DEVELOPMENT SUMMARY 

METHOD I VOLUME APPEARANCE 

=F 
-t- 

i 

COMMENTS 
TD - 8 '  7" 
€320 level - d r y  

TD - e ' 7" 
H20 level - dry 



02/22/88 

WELL 
NUMBER DATE 

0687 06/24/87 

08/06/87 
07/28/87 

10/05/87 
11/10/87 
12/16/87 

02/04/88 
oi/o8/a8 

Ram FLATS PLANT 
WATER LEVEL DATA SUMMARY 

5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904 53 

5906.42 
5906.42 
5906.42 
5906.42 
5906.42 
5906.42 
5906.42 
5906.42 

1.89 
1.89 
1.89 
1.89 
1.89 
1.89 
1.89 
1.89 

8.77 
8.77 
8.77 
8.77 
8.77 
8.77 
8.77 
8.77 

5.67 
6.90 
7.40 
4.70 
3.70 
3.70 
2.90 
2.49 

5900.75 
5899.52 

5901.72 
5902.72 
5902.72 
5903.52 
5903.93 

5899. a2 



INDEX OF DATA 

Boring No.: 6-878 

Completed as well? No 

Data In Fd€ . .  

x Log of  Borehole - 
- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 
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LOG  
O F  

BOREHOLE 

* 5ggo.09 l o r o h o l o /  W o l l  No. Location Eixh Flats P l a n t ;  881 Sillside 
Coorelnatom * N34980 E22155 Ground tu r taco  LIovatlor  

t o t a t  Dopth  32.0'  ato or L O V O I  Eneountorod None 

Drllllng Company S v l e s  Bros. 0rt11.r A. Shade 

Drlll lnQ Y O ~ R O ~  H O U W  Stern A u q a  0r1111ng f lu14  None 
Lo99.d B Y  K. D. Holliway 

t t a t l c  N/A 

0.10 Drll lod Mav 13, 1987 n.ip.r D. Jamie 

Chock04 B y  
Goologlrt  

~~~~~~t~ Abmdoned hole a t  32.0' .  
* E s t m t e d  values frm topgraph=: nap. 

Pluqqed w i t h  Portland T m  I cmmt. 

Llthologlc 008crlptiot1 

0.0-5.01 - Sarrple. Recovered 1.4/5.0' = 28%. 
CLAY: dusky yellowish brown; (10YR 2/21; 
occasional quartzite cobbles/pebbles; grasses 8 
roots; danp. 

- 

- 5.0-9.0' - Sanple. Recovered 4.0/4.0 = 100%. 
5.0.6.5': CLAY: same as above; coarse-grained 

= sandstone and quartzite cobbles; wonsolidated. 

ARAPAHOE FORMATION 

6.5-9.0': CLAYSTONE: light olive gray (5Y 5/21; 
dark yellouish orange (10YR 6/61 stains; 
unconsolidated; weathered; danp. 

9.0-14.0' - Sanple. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: olive gray ( 5 Y  3/2); drark yellowish 
orange (1OYR 6/61 stains; weathered; trace sand 
(3.5-4.0 01; trace caliche; danp to 

14.0-17.6' - Sanple. Recovered 4.3/3.6' = 119%. 
CLAYEY SANDSTONE: grayish orange (10YR 7/41 
2.50-3.0 0 to 2.5 0-2.0 0; quartzose and 
f e Ldspa th i c; subrowled; c 1 ays tone i nt erbeds; 
dam. 

17.6-22.6' - Sanple. Recovered 1.0/5.01 = 20%. 
SANDSTONE: grayish orange (IOYR 7/41: coarse- 
grained; dark yellowish orange (10YR 6/61 stains; 
poorly sorted; subrwoded to subangular; dry. 

SompIo8 Co11octod or / Othor T o r t 8  C o r i o r m o d  

HNu background = 2 . 9 .  
No OVA readings. 
NO HNU readings above 
background. 



L O G  
OF 

8 0 A E H O L E  

Locat lon  B o r o h o l o /  W 011 No. 6-87A (csrit'd.) 
Coordinator Ground  S u r l r c o  E l o r i t l o n  

T o t a l  O o p t h  W i t o r  L o r 0 1  Encounto rod  

Orllllng Company  OrLIIor 

0110 OrIIlod Ho lpor  

Orll l lng M o t h o d  Dr l l l l ng  F lu la  1 I - /i/ 
Loggod B y  

St.tlc 

C h e c k o d  B y  
Goologlrt  

C o m m o n t r  / 
J 

Llthologlc Dorcr lpt lon 

22.6-27.6' - Sanple. Recovered 4.0/5.0' = 82%. 
22.6-24.08': SANDSTONE: S a m  as above. 
24.08-26.61: CLAYSTCUE: Light olive gray (SY 5/21; 
sandy * very pale orange (IOYR 8/21; poorly 
sorted; 2.0-1.0 0; quartz and feldspar; dry. 

27.6-32.0' - Sanple. Recovered 5.09/4.4' - 116%. 
CLAYSTONE: olive gray (5Y 3/21; dark yellowish 
orange (10YR 6/61 sand patches; dry. 



INDEX OF DATA 

Boring No.: 8-87BR 

Completed as well? Yes 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data 

i 
5- 
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I 

LOG 
OF 

B O R E H O L E  

~ o c ~ t l ~ ~  Boroholo/ W el l  No.  8-87BR Flats Plant; 881 Hillside 
C 0 ord  In t N34774 3 E21180.7 Ground S u r f a e o  E lorat lon  5919.7' 
Total Dopth 106.0' W a t o r  Lor01  Encountorod  None 

Drllling Company Rovles m s .  Drll lor J. fIarn: R. Sham 

Drllltng Nothod3 - 
Loggod By L. J. Pivonka; J. B. Eerv  Ch.ek.4 By \ 

5840.13' ( 6 1  s t a t IC  

Data DrIIIod 198 y 13-15,198R0Ip.r K- Martin 
0.0-37.7': None; 37.7-106.0': e 1 .  

'8nWz Water 
Drllllng Flu14 

- 

G.ologl.1 

C o m m ~ n t r  Surface casins set to  37.7' on Septanber 2 2 ,  198 

I 

/ 

0-0.5' - Sanple. Recovered 0.5/O.S1 = 100%. 
CLAY: dusky yellwish brown (10YR 2/2); Silty; 
some granitic pebbles; poorly sorted; 
unconsolidated; danp. 

0.5-5.0' - Sanple. Recovered 3.9/4.5' 8% 
CLAY: dark yellowish brown (IOYR 2/2) to modcrate 
yellwish brown (10YR 5/4); micaceous clay with 
trace of granitic pebbles and cobbles; poorly 
sorted; meonsolidated; damp to mist. 

- 

10 

5.0-7.7' - Sample. Recovered 2,3/2.7' 

ARAPAHOE FORMATION 

= 85%. 

' s t o p  

8.7-10.2' - Swple. Recovered 2.512.5' = 100%. 
CLAYSTONE: dark yeltowish orange (IOYR 6/61 end 
light olive gray (5Y 6/1); heavy iron staining; 
consolidated; mist. 

10.2-13.4' - Sanple. Recovered 2.W3.2' = 75%. 
CLAYSTONE: sam as above; moist. 

13.4-15.2' - Sanple. Recovered 1.8/1.8* = 100%. 
CLAYSTONE: light olive gray (51 6/1); heavy iron 
staining; consolidated; moist. 

HNu background = 0.2. 
No OVA readings. 
No readings above 
background. 



L O G  
O F  

BOREHOLE 

Locatlon 8oroholo/ w oil NO. 8-87BR (cont'd. ) 
Coordlnator Ground Surtaco E lorat lon  

Tota l  Dopth Wator  L o v o l  E n c o u n t o r o d  

Drllllng Company 

0.10 Drlllod 

Drltllng Yothod 

Logaod By 
Goologla t 

Commontr 

15.2-17.7' - Sanple. Recovered 2.3/2.5' = 92%. 
CLAYSTONE: same as above; moist. 

17.7-18.9' - Sample. Recovered 1.2/1.2' = 100%. 
CLAYSTONE: Same as above; moist. 

18.9-20.3' - SampLe. Recovered 0.8/1.31 = 61%. 
SANDSTONE: light olive gray (SY 6/11; clayey; s m  
iron staining; uell sorted; moderately well 
carrnted; danp. 

20.3-22.71 - Sanple. Recovered 2.4/2.C1 = 100%. 
SANDSTONE: same as above; denp. 

22.7-25.2' - Sample. Recovered 2.V2.5' = 100%. 
SANDSTONE: same as above; daw. 

25.2.27.7' - Senple. Recovered 2.V2.5' = 100%. 
SANDSTONE: same as above; iron concretions in 
lower section; damp. 

27.7-30.2' - Sanple. Recovered 2.5/2.S1 = 100%. 
SANDSTONE: same as above; damp. 

30.2-31.2' - Sanple. Recovered,l.O/l.O' = 100%. 
SANDSTONE: same as above; danp. 

31.2-32.78 - Syrple. Recovered 1.0/1.5' = 6Tx. 
CLAYSTONE: medim gray (N 5); blocky texture; some 
iron stained stringers; consolidated; moist. 

SampIor Col loctod or 
Othor tort r  Cor lo rmod  / Lltholoelc Oorcrlptlon 



LOG 
OF 

BOREHOLE 

Locatlon ~ o r o h o ~ o / w  011 NO. 8-87BR (cont'd. 1 
C 0 or dlnator Ground Surtaco Eloratlon 

Total Dopth Wator L o r o l  Encountorod 

8 t 8 t l C  

Orllllng Company OrIIIor 

Dato Drlllod Holpor 

Drllllng Yothod Drlllln@ Flula 
Loggod 8 y  Chock04 B y  

Ooologlat 

Commorta u 

32.7-35.2' - Sample. 
CLAYSTOWE: d i m  gray (Y 5); si Lty; blocky 
texture; iron stained stringers; consolidated; 
moist. 

Recovered 2.W2.5' = 100%. 

35.2-37.71 - Sanple. Recovered 2.W2.5' e: 100%. 
CLAYSTONE: mdiun gray (N 5) to light olive gray 
(51 6/1); blocky texture; iron stained stringers; 
trace organic fragments; consolidated; moist. 

43.0-46.01 - Sanple. 
RQD=1.7/2.5I = 68%. 
5/21 with trace light brom (5YR 5/61 mottLeS; 
motttea frcamry decreses with depth; damp. 

Recovered 2.5/3.0' = 83%. 
CLAYSTONE: pale brown (5YR 

46.0-50.01 - SaapLe. 
RQD=1.8/3.7I = 49%. 
5/2); trace organic framts; no stains; 
consolidated; hanogcnous, danp. 

Recovered 3.7/L.01 = 93%. 
CLAYSTONE: pate brown (5YR 

Samr,loe to l loctod  or 
Othor T o r t a  ?ortormod / 
/ 

Lltholo@Ic Ooacrlptlon 

50.0-55.01 - Sanple. 
ROD=3.4/5.01 = 68x. CLAYSTONE: light olive gray 
(5'1 5/21 wi$h a-t light brown (5YR 5/6) 
motttes; 45 fracture at 53.6'; abundant organic 
fragmmts, danp. 

Recovered 5.W5.0 * 100%. 



Lotat lon  

C oordlna t 8 

Total Dopth 

L O G  
OF 

OREHOL 

W.1.f L o v o l  Encountorod - 

55.0-59.01 - S q l e .  
R0D=1.2/3.S1 = 34%. 
(5Y 5/2) with aknQnt Light brom (5YR 5/6) 
mottels; weathered; light olive gray (5Y 5/2) 

Recovered 3.5/4.01 = 88%. 
CLAYSTOWE: light olive gra) 

I dies of siltstone at 55.0-55.81; weathered; 

danp. 

59.0-63.01 - sanple. Recovered 3.2/4.01 = 8ox. 
RaD=25/3.2' = 78%. CLAYSTOWE: &sky yellwish 
brow (10YR 2/21; akndant nmde;ate yellwish 
b r m  (10YR 5/4) mottles; consolidated; moist. 

63.0-67.0' - S q l e .  
ROD= 1.7V3.5' = 50%. CLAYSTONE: olive gray (5Y 
3/2); caliche at 64.0' reacts strongly with HCL; 
hanogemus; dense; moist. 

Recovered 3.5/4.0 = 8n;. 

67.0-71.01 - S q l e .  Recovered 2.2l4.0' = 55%. 
RaD=1.0/2.2' = 45%. 
3/2); some organic fragments; consolidated; moist 

CUYSTOWE: olive gray (5Y 

71.0-73.01 - Senple. 
RPD=2.9/2.9 = 100%. 

Recovered 2.9/2.01 = 145%. 
CLAYSTONE: same as above. 

T3.0-77.0' - Sanple. Recovered 3.2/4.0i = 80%. 
RW=1.8/3.2' = 56X. CLAYSTOWE: same as above. 

Packer lest Interval #2 
62.61-72.26'. 



L O G  
O F  

BOREHOLE 

Orllllng Company 

0.10 011110d 

Drllllng Mothod 

Loggod By  
a oologl. t 

Ooroho lo /Wo l I  NO. 8-87BR (cont'd.1 
Ground SurfJcO E l O r ~ t l O n  

WJtOf  Lor01  tncountorod  

S t a t l c  

Drll lor 

Holpor 

Dr l l l lng  Fluid 

Chockocl I y  

Commontr I - 

10  

Packer Test Interval 
#1: 83.48-93.08'. 

TI.0-01.0@ - Sanple. Ruwered 4.0/4.0 = 100%. 
RQD=4.0/4.0@ = 100%. Interbedded SANDSTONE/ 
CLAYSTONE: olive gray (5Y 3/21; feu organic 
fragments; sand percent increases uith depth; 
sandstone it uell sorted and rwndcd; very 
f ine-grained; moist. 

81.0-85.01 - Sanple. Recovered 4.0/4.0@ = 100%. 
RQD=3.6/6.0@ = 90%. 
81.0-82.1': SANDSTONE: olive gray (SY 3/2); 
clay-rich; well sorted; s&rwdcd; very 
fine-grained; consolidated; moist. 
82.1-85.0': CLAYSTONE: olive black (51 2/11; 
organic-rich; consolidated; homogenous; moist. 

85.0-88.0@ - Sanple. Recovered 3.0n.O = 100%. 
RPD=0.5/3.0'=17%. LIGNITE: black (N 1/01; 
consolidated; moist to wet; dense; homogenous. 

88.0-93.0' - Sample. Recovered 5.0/5.0 = 100%. 
RaD=4.0/5.01=80%. 
organic-rich; consolidated; abwniant fractures; 
moist to wet. 

93.0-98.0' - Sanple. Recovered 5.0/5.01 = 100%. 
RPD=4.1/5.01=82%. 
93.0-97.2': CLAYSTONE: olive gray (5Y 3/2); 
akndant light olive brown (5Y 5/61 siltstone 
nodules; same organic fragments; consolidated; 
moist. 
97.2-98.0': SANDSTONE: grayish olive (1OY 4/21; 
clayey; rounded; very fine-grained; well sorted; 
consolidated; moist to uet. 

CLAYSTONE: 01 ive gray (51 3/21; 

I 
t 



LOG 
OF 

BOREHOLE 

Loeatton Boroholo/Wott NO. 8-87BR (cont'd. 
C o or dlnalo a Ground S u r f a e o  Elorat lon  

t o t a l  Dopth W e t o r  L o r 0 1  Encountorod 

brllllng Company Drl l lor 

0.10 DrIIIod Holpor 

Orllllng Yothod Orl l l lng f luld 

Loggod By C h o c k o d  61 

Statlc 

G o log l a  t 

Lltholoslc Dorcr l ) t lon  

98.0-102.0' - SanQle. Recovered 4.0/4.0 100%. 
RPD=0.7/4.0'=18%. 
98.0-98.71: CLAYSTONE: olive gray (5Y 3/21; 
organic-rich; dmse; wet. 

98.7-100.4': SANDSTWE: grayish olive (1OY 4/21; 
very fine-grained; e l l  sortcd; clayey; roudcd; 

100.4-102.0': SAHDSTONE/CUYSTONE: grayiSh olive 
' (W 4 / 2 ) ;  intcrbcddcd; uwonsolidared; moist. 

102.0-106.01 - $-le. Recovered 4.0/4.0 = 100%. 
ROD=3.8/1. 0'45%. CUYSTONE/SANDSTOWE: grayish 
olive (1OY 412); interbedded; very fim-graimd 
silty sand; well sorted; moist. R 

TOTAL DEPTH: 106.0' I' 

t 

.. 

.. - 

.. - 
-110 -- L 

.. .. 
a. .. 
a- 

.I .- 
-115 .. -- 

a- -- 
4-  

4.  .. 
- 120 . I 

Sampler Colloctod or 
t o r t r  ?or formod 



w ELL 
COMPLETION 
INFORMATION 

Cor r0 . t .  U 

Surfre.  5.4 
Yet orlal: 

Tvw I Q 

1 rtorlto 

I 



WELL DEVELOPMENT SUMMARY 

APPEARANCE 

Clear 

Muddy 
Clear-top 
muddv-botton 
clear-top 

clear-top 
muddy-bo t ton 

muddy-bottor 

TIME1 METHOD COMMENTS 

Clear all the way 
down 

- 
1 vol - 3L 
- 
- 

9:30 1 Pumped 

I 

13:OO I Pumped L 8:lO Bailed 

1 9:30 Bailed 1 7 : 3 0  Bailed 

VOLUME 

14L 

6L 

8L 

3L 

3L 

I I 

P 

1 I 



8-87BR 
0 6/ 19/8 7 
Bail-Down/Recovery Test 
Q = 2 . 1  l i t / 4  min 

Recovery Depth to 
Time Time Water 

(min) ( s i n )  (feet) 

0 
4 

5.25 
6 

6.4 
7 
9 

12 
14 
19  
24 

106  
202 
262 
322 

0 
1.25  

2 
2.4 

3 
5 
8 

10  
15  
20  

102 
198 
258 
318 

87 . 97 
91 .30  
91.18 
91.16 
91.13 
91.11 
91.03 
90.93 
90.80 
90.81 
90 . 7 2  
90 .36  
90.14 
90.06 
a9 .93  

Draw- 
down 

(feet) 

3.33 
3 .21  
3.19 
3.16 
3.14 
3.06 
2.96 

2.84 
2.75 

2.17 
2.09 
1.96 

2 .91  

2.39 



0 

-1 

-3. 

I 

-4 - 
0 

8-87BR 
06/19/87 

/ 

1 DO 200 

Time (minutes) 
300 400 
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PACKER TEST ANALYSIS 
WELL NO. 8-87bR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 5/20/87 BY: J. E. BERGMAN 

TEST INTERVAL (FEET EELOW G.S.  1 : 62.61 - 72.26 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. 1 : 77.69 

LST P1/3 TEST 
Q - INJECTION RATE = 0.00000000 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.43 + 9.47 + 0.00 * 2.31 = 76.90 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00250368 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVCIL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.43 + 5.10 + 13.00 * 2.31 = 102.56 

R = BOREHOLE RADIUS = 0.31 FEET 

K - HYDRAULIC CONDUCTIVITY = 0.00000138 FT/MIN 
K * 0.00000070 CM/SEC 

- __ - _ _  
2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST 



PACP ER TEST ANALYSIS 
WELL NO. 8-87bR 

k0Ck.Y FLQTS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 5/20/87 BY: J . E. PERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  83.43  - 93.08 
MATERIAL TESTED: ARAPAHOE LIGNITE 

DEPTH TO WATER (FEET BELOW G . S .  ) :  77.69 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.00026065 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 77.69 + 9.02 + 0.00 * 2.31 = 86.71 

R = BOREHOLE RADIUS * 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000017 FTIMIN 
K - 0.00000009 CW S E C  

P2/3 TEST 
Q = INJECTION RATE = 0.00002462 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) - 77.69 + 5.10 + 17.00 * 2.31 122.06 
R = BOREHOLE RADIUS = 0.31 FEET 

K - HYDRAULIC CONDUCTIVITY - 0.00000001 FT/?IIN 
K = 0.00000001 CWSEC 

2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST 



02/22/88 
R a m  FLATS PLANT 

WATER LEVEL DATA SUMMARY 

0887 06/19/87 
06/24/87 
07/08/87 
08/06/87 
11/10/87 
12/16/87 
01/09/88 
02/04/88 

5919.70 
5919.70 
5919.70 
5919.70 
5919.70 
5919.70 
5919.70 
5919.70 

5919.82 
5919.82 
5919 82 
5919.82 
5919.82 
5919.82 
5919.82 
5919 82 

STICX 
UP 
e--- 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

89.14 
89.14 
89.14 
89.14 
89.14 
89.14 
89.14 
89.14 

87.97 
79.69 
60.00 
53.00 
46.60 
46.50 
45.60 
45.72 

WATER e 
SURFACX 
ELEVATION 

5831.85 
5840.13 
5859.82 
5866.82 
5873.22 
5873.32 
5874.22 
5874.10 



INDEX OF DATA 

Boring No.: 43-87/BH57-87 

Completed as well? Yes 

Data In F l k  
e .  

x Log of Borehole - 
- x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 
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L O G  

BOREHOLE 
' O F  

1 Hillside Area B o r o h o l o / W o l l  N o .  L o c a t i o n  & c k v  F l a t s  Plan,. t .  88 

Coordrnrt.8 75041.87 
Tot81 O ~ p t h  3 2 - 0 0 '  w a t o r  L O V O I  E n t o u n t o r o d  ?:one 

Drllllng Company Bovles B ros. ~ r ( 1 i . r  S .  Bradfield 
Dato Orlllod October 7-9, 1,987 H o l p o r  P a  %sa 

Dillllng M o t k o d  u w  Ste m Auaer Drlli lng F l u l d  ::one 

L o g g o d  B y  R.T. Treat C h o c k o d  b y .  - 

Ground S u r f r c o  E l o v a t i o n  E 21675.56  

S t a t i c  5 9 1 8 . 8 7 '  

G o o l o g l r t  Slto  M a n a g o r  

C E A A P  Managor  

Commontr  

I I - 

0.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
0.0-0.25': TOPSOIL: silty sands wi th  

5 - 

u 

li 

20 - 

. 0.25-1.5': SILTY SAND WITH GRAVEL: 
grayish brown (5 YR 3/2) with angular  
a n d  subangular  gravels; sands f ine-  . grained (3.5-3.00). 
1.5-1.70': CLAY: dusky brown (5 YR . 2/2)  scattered gravels; low plastic; moder- 
ately cemented; slightly sandy;  moist. 

2.0-4 0' SAMPLE. - Recovered 12/20. = 60°b. 
CLAY: dusky brown (5 Y R  2/21 to mod- - erate  brown (5 Y R  4/4); slightly sandy 
wi th  l i t t le scat tered gravels; moderate to - highly cemented with angular  a n d  suban- 
gular  gravels ranging 1.5 mm to 2.5 mm; 

1- massive; light moist. 

.O' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
4.0-5.5': CLAY: same as  above; scattered - gravels; sl ightly sandy to sandy;  moist. 
5.5-5.8': S A N D  AND  GRAVEL:  light 
brown (5 Y R  5/6); severely oxide (Fe) 7 stained; medium to coarse-grained sand - w i t h  1.5 mrn to 3.75 mm gravels; angular  
a n d  subangular  wi th  f ew subrounded;  - weakly cemented; wcll sorted; moist. 

- 

HNu background=0.6 
OVA background=O.O 
No Ludlum readings 
above background on 
center core. 

Field screen readings: 
sample reading (f ie ld  4 
blank reading).  

0.0-1.7': Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.0 10.0) .  

2.0-3.2': Field s c r e e n  
readings: H N u  = 0.0 
(0.0); O V A  = 0.0 (2.61 

4.0-5.3': Rezdings ;n 
core: HNu = 2.5;  
OVA = 0.0. 

4.0-5.8': Direct hit 
sample: BH5787OJDH 
Duplicate samp I e: 
BH5787004D. 

5.0-8.0': Field screen 
readings: Hnu = 0.0 
(0.0); OVA = 0.0 (0 .0)  

8.0-1 0.0': Readings 
on core sample: 
= 2.5; OVA = 8.4. 



LOG 
O F  

BOREHOLE 

L o c a t l o n  

C o o r d l n r t o s  

t o t a l  Dopth 

Drilllng Company  

Dato Dril lod 

Drilling Y o t h o d  

L o g g o d  B y  
Goologirt  

B o r o h o l o /  w 011 N o .  &3-87!5H5‘-87 
Ground Surfaco  E l o v r t l o n  

W a t o r  L o v o l  Encountorod 

s t a t i c  

D r l l l o r  

H o l p o r  

Dr l l l ing  Fluld 

Chocked B y  
S i l o  U r n a s o r  

C E A R P  Manasor  

Commonts 

/ 
Lithologic D ~ r c r i p t i o n  

.. 6.0-8.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. ’ - 6.0-6.8’: SAND A N D  GRAVEL: l ight 
brown (5 Y R  5/6); varying f ine- ,  . medium-, and  coarse-grained sands with 
gravels ranging 1.5 mm to 3.25 mm; sub- - angular  and subroundcd;  weakly ce- 
mented; well sorted; moist. 
6.8-8.0’: CLAY: l ight gray ( N  7/0) to 
moderate brown (5 YR 3,‘6) with noted . sand  and  gravel s t reaks approximately 7.3 
to 7.5’; otherwise highly to medium plas- 
tic clays; severely oxide stained; moder- 
ately cemented; moist. 

8.0- 10.0’ SAMPLE. - Recovered 2.0/2.0’ = 100%. 

- scat tered medium gravels; moist. 
8.0-9.7’: CLAY: same as  above with some 

9.7-10.0’: SAND A N D  GRAVEL: moder- 
a te  reddish brown (10 R 4/6); slightly 
clayey; medium- a n d  coarse-grained 
sands; 3.75 mm-4.0 mm subangular gravel; 
weakly cemented; moist. 

10.2- 12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
10.0-1 1.5’: SAND A N D  GRAVEL: modcr- 
a te  reddish brown (10 R 4/6); well sorted 
sands; f ine- ,  medium-, and  coarse-grained 
angular  a n d  subrounded gravels (.75mm 
u p  to 4.50 mm); massive; weakly ce- 
mented; moist. 
11.5-12.0’: CLAY: light brown (5 Y R  
5/6) to  light gray  ( N  7/0); moderately 
cemented; sl ightly sandy;  severely oxide 
stained: medium olastic. 

3rmpI.r C o l l o c t o d  or 
Othor t o r t 8  P o r f o r m o d  / 

8.0-10.0’: Direct hit 
sample: BH 5 7 8708 D H. 
Duplicate sample: 
BH5787008D. 

10.0-12.0’: Readings 
on core sample: HNu 
= 5.5; OVA = 2.8. 

10.0- 12.0’: Upper 
contact and  dire;: 
hit  sample: 
BH5787 1OUC. 
Duplicate sample: 
BH5787010D. 

12.0-14.0’: Readings 
on core sample: HNu 
= 18.5; OVA = 8.5. 

12.0-14.0’: Contact 
and  direct  hi t  
sample: 
BH5787 12CT. 
Duplicate sample: 
BH5787012D. 

14.8-16.0’: Readings 
on core sample: H S u  
= 15.5; OVA = 52.5. 

14.0-16.0’: Bedrock. 
Direct h i t  sample: 
BH5787 14BR. 
Duplicate  sample: 
BH5787014D. 



LOG 
O F  

B O R E H O L E  

Drll l lng C o m p a n y  

0.10 Drlllod 

Drl l l lng  M o t h o d  

L o g g o d  B y  
G o o  log la t 

B o r o h o l r / W o l l  N o .  h?-P;!RP57-?7 
G r o u n d  S u r f 8 c r  E l o v 8 t l o n  

W 8 t . f  L o u 0 1  E n e o u n t o r o d  * 
s t 8 t l C  

0r111.r  

H o l p o r  

D r l l l l n g  Flu ld  

C h o c k o d  B Y  
SIto M a n a g o r  

C E A R C  Y a r o g o r  

C o m m o n t r  

/ / Lithologic D o a c r l e t l o n  

A R A P .A HOE FOR hf A T I  0 N 

12.0-1 4.0’ SA37PLE. 
Recovcred 2.0 .‘2.0’ = 100%. 
WEATHERED CLAYSTONE: l ight gray 
(N 7/0) to  severely oxide s ta ined  browns; 
medium plastic; blocky; massive; moist. 

14.0-16.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: l ight gray 
( N  7 / 0 )  to medium da rk  gray ( N  4,’O); 
massive; blocky; moderately to  scverely 
oxide s ta ined lenses; medium to highly 
plastic; moist. 

16.0- 18.0’ SAMPLE. 
Recovered 2.0/2.0’ = 10004. 
WEATHERED CLAYSTONE: medium 
gray ( N  5/0) to medium d a r k  gray (N 
4/0)  at bottom; slightly oxide (Fe)  
s ta ined;  blocky; medium plastic; moist. 

18.0-20.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
gray ( N  5/0); massive; blocky; moderately 
cemented; sl ightly oxide (Fe) s ta ined in 
lenses; medium plastic; moist. 

20.0-22.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: same as 
above; Fe  (oxide) stained; moist. 

S r m p l o a  C o l l o c t o d  or  
O t h o r  T o r t r  C o r f o r m o d  / 

16.0-1 8.0’: Readings 
on core: HNu - 10.5; 
OVA = 55.8. 

16.0-1 8.0’: Direct h i t  
sample: BH5787 16DH. 
Duplicate sample: 
BH5787016D. 

18.0-20.0’: Readings 
on core sample: H.\u 
= 22; OVA = 2.5 .  

4 

18.0-20.0’: Dire:: h:! 
sample: BH5787 ! 9DH 
Duplicate  sample: 
BH5787018D. 

20.0-22.0’: R e a d i n g s  
on core sample: HSU 
= 265; O V A  = 75 

20.0-22.0’: Dircc: h i t  
sample: BH5787:C DH. 
Duplicate  Sam p I e :  
BH5787020D. 

22.0-24.0’: Readings 
on core sample: H S u  
= 9.0; OVA 5: 0.5. 

22.0-24.0’: Dircct hit 

Duplicate  sample: 
BH5787022D. 

sample: BHj7572: D 



L O G  
OF 

BOREHOLE 

.- -. 

L o c r l i o n  

C o o r d l n r t o r  

T o t a l  Oopth  

-. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 

Orll l ing C o m p a n y  

O a t 0  DrIIIod 

Drl l l lng  Mothod  

L o g g o d  B y  
Goologir t  

- -  

B o r o h o l o / W o l l  N O .  G1-87IR.  yj ’-eT , 

Ground S u r t r c o  E l a v r t t o n  

W r t o r  L o v o l  E n c o u n t o r o d  

s t r t IC 

DrIIIor 

H e l p o r  

O r l l l l n g  f l u l d  

Chockod B y  
S l t o  M a n a g o r  

C E A R ?  Y r n r g o r  

Jm 
24.0-26.0’ SAMPLE. -- Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 

- = d a r k  gray (N  4/0); massive; blocky; mod- 
erately oxide  stained; medium plastic; 
moist. 

26.0-28.0’ SAMPLE. 
Recovered 2.0/2.0’ = 1 OOYo. 
WEATHERED CLAYSTONE: medium 

.da rk  gray ( N  4/0); massive; sl ightly oxide -- (Fe)  s ta ined;  blocky; medium plastic; 
moist. 

C o m m o n t r  

.. 
4 .  

- 
. 
I 

.- 28.0-30.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100oh. 

above. 
- L  WEATHERED CLAYSTONE: same as 

- m  

30.0- 3 2.0’ SAMPLE. 
= -  Recovered 2.0/2.0’ = 100%. 

WEATHERED CLAYSTONE: medium -- gray ( N  4/0) w i th  a d a r k  reddish brown 
(10 R 3/4) s t reak  a t  approximately 31.7’; -- massive; s l ight ly  sandy to sandy s t reaks 
a re  f ine-gra ined  (3.0-2.50); sl ightly oxide -- stained in  s t reaks;  blocky; medium plas- 
tic; moist to  l ight ly  moist in the  streaks. 

gray (N 4 /0)  to medium d a r k  gray (N 
5/0); slightly sandy;  fine-grained; mas- 
sive; blocky; medium to sl ightly Fe 
(oxide) s ta ined;  medium plastic; moist. t 

f 
I TOTAL DEPTH:  32.00’ 

S r m p l o r  C o l l o t t o d  or  
t o r t r  C o r f o r m o d  

24.0-26.0’: Readings 
on core sample: HNu 
= 10.2; O V A  = 2.8. 

24.0-26.0’: Direct h i t  
sample: BH57872JDH. 
Duplicate  sample: 
BH5787024D. 

2 6 .O- 2 8.0’: Re  a d i T, g s 
on core sample: H S u  
= 6.5; OVA = 0.3. 

26.0-28.0’: Dire;: !it: 

sample: BH573‘:tDH 
Duplicate sampl:  
BH5787026D. 

28.0-30.0’: Readin$.;  
on core sample: H \ J 

= 7.2; OVA = 0 2. 

28.0-30.0’: Dire<: h i t  
sample: BH573 7 :3 D H. 
Duplicate sampl: 
BH5787028D. 

30.0-32.0’: N O  
readings above 
background on c o r e  
€or HNu,  O V A .  or 
Ludlum. 

?.go O f  - 



W E L L  
COMPLETION 
INFORMATION 

cement to 14.0' then Port  TVDP T 
318" Volclay Bentonite Pellets 

Bac k f  111 Y a t .rial: 



02/22/88 
RmKY FLATS PLANT 

WAiER LEVEL DATA SUMMARY 

WELL G. S. 
NUMBER DATE ELEVATION 

3387 07/07/87 5924.92 
11/11/87 5924.92 
12/21/87 5924.92 
01/11/88 5924.92 
02/04/88 5924.92 

5926.49 1.57 13.82 
5926.49 1.57 13.82 
5926.49 1.57 13.82 
5926.49 1.57 13.82 
5926 49 1.57 13.82 

8.80 
8.80 
8.80 
8.10 
7.62 

Page 14 

ELEVA 

5917.69 
5917.69 
5917.69 
5918.39 
5918.87 



INDEX OF DATA 

Boring No.: 44-87/BH58-87 

Completed as well? Yes 

P a t a  in File 

x Log of  Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Y Water Level Data 
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LOG 
OF 

BOREHOLE 

9.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
0.0-0.2': TOPSOIL: blackish red ( 5  R 
2/2); topsoil wi th  f la t tened  subangular  to 
subrounded quar tz i te  pebbles; unconsoli- 

0.2-1.7': SILTY CLAY: d a r k  yellowish 
orange (10 YR 6/6); dense; poorly sorted 
sil ty clay; caliche; consolidated; strong 
HC1 reaction on caliche,  weak on clay; . damp.  

. 2.0-3.0' S.A\IPLE. 
Recovered 1.9/2.0' = 95%. - ?.0-.3.2': CLAY: weakly layered olive 
gray (5 Y 4/1)  a n d  da rk  yellowish brown - (10 YR 4/21; very dense; oxidized; abun-  
d a n t  caliche; well consolidated; damp.  

A R A PA HO E FOR Xl A T IO N - 
3.2-3.9': CLAYSTONE: same as  above. 

4 0-7.0' SAMPLE. . Recovered 3.lj3.0' = 103%. 
4.0-5.5': CLAYSTONE: brownish gray (5 
Y R  4/1); dense clay; no caliche; consoli- 
da ted ;  sl ightly damp.  - 5.5-7.0': SILTY CLAYSTONE: weakly 
layered; moderate  yellowish brown (10 

' Y R  5/4)  to  d a r k  yellowish orange (10 Y R  
6/6) sil ty clay; oxidized; no  caliche; con- - solidated; damp. 

HNu background=0.2 
O V A  background= 1.0 

Field screcn rc3dings: 
sample reading (f ie!d 
blank reading).  

00-1 ": Readings G: 

core: HNu = 0.2 
(0.2); OVA = 2.4 1 ;  : 

0.0- 1 . 7 ' :  Upper  
contact 3nd dirc:: 
h i t  sample: 
BH58 8 700 UC. 

2.0-3.9': Readings CF. 
core: HNu = 0.2 
(0.2); O V A  = 1.9 ( 1 4 

2.0-3.9': Contact 33: 

direct  hit  sample: 
BH588702CT. 

4.0-7.0': Field scree?. 

readings: H N u  = it: 
(0 .2) ;  O V A  = 0.3 (i 5 

4.0-7.0': Bedrock 
sample: BH5887CJBR 

I I 1 T O T A L  DEPTH: 7.00' 1 

Cog. or - 



WELL 
COMPLETtON 
INFO R MA T I 0  N 

C0rmat1oa of Cocrpiot iaa Co l l u v i i i m  
Car ina  matorla1 srhj. TvDe 316 TFJ sLainless steeaarina ~ i a n o t o r  2" ID 
Ileroon mat or la^ 0.010" wire w a p ,  Type 316 TFJ surfaco carIra Dl,motor 

stainless s teel  
O a t 0  I rOtal Iod October 9 .  1987 A e p r o r o d  B Y  
laota l lod B y  SIt. ma..#.r 

?II  i T )  

-T 3/e" Volcllav Bentonite Pellets Bac k f  111 M a tor  1.1: 



02/22/88 
fzocKy FLATS PLANT 

W A ' ~  LEVEL DATA SUMMARY 

WELL G. S, Mc STICK 
NUMBER DATE ELEVATION ELEVATION Up 

4487 07/07/87 5949.53 5951.26 1 .73  
11/11/87 5949.53 5951.26 1 .73  
12/18/87 5949.53 5951.26 1 .73  
01/09/88 5949.53 5951.26 1 .73  
02/04/88 5949.53 5951.26 1 .73  

5 .23  
5 .23  
5 .23  
5 . 2 3  
5.23 

4 . 0 0  
4 .00  
4 .00  
5 .10  
5 .33  

5947.26 
5947.26 
5947.26 
5946.16 
5945.93 
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LOG 
OF 

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t ;  881 H i l l s i d e  Area 
Coordinator N 35325.48 E 22340.95 
T o t a l  Depth 112.00’ 

Drllllng Company B o v l e s  B r o s  
0.10 Drlllod O r t n h P r  5 -8  and 1 2 - 1 5 ,  1987 
Drllllng Mothod Hollow Stem Auger ;  Rota ry  Core 

Lo9g.d BY J.L. Bannon: J . B .  Bergman 
6OOlOgl8t 

l O r O k O l ~ / W O l l  NO. 45-87BR/BH59-87 

Ground S u r r r c o  E lovat lon 5 9 4 9 . 4 7 ’  

Wator  L o v o l  E n c o u n t o r o d  

~ ~ 1 1 1 . ~  T .  High;  P. Bushkowski 
S t a t i c  

C h o c k o d  8y 
Stto Managor 

CEAR? ,Managor 

c~~~~~~~ S u r f a c e  c a s i n g  set on Ocuober 7-8, 1987 by J.L. Bannon to 5 8 . 7 7  . 

L l t h o l o g l c  D o r c r l p t l o n  

COLLUVIUM 

g.0-2.0’ SAMPLE. 
Recovered 0.9/2.0’ = 45%. 
SAND A N D  GRAVEL, TOPSOIL: mod- 
erate  brown (5 Y R  3/4); poorly sorted 
sand and  clay with very large subangular 
to subrounded quartzi te  cobbles; no 
caliche; unconsolidated; no HCI reaction; 
dry. 

2.0 -4.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
2.0-2.4’: CLAYEY SAND: pale yellowish 
brown ( l a  YR 6/2); clayey sand with 
subangular  quar tz i te  pebbles; unconsoli- 
dated; damp.  
2.4-3.5’: SANDY CLAY: pale yellowish 

.brown (10 YR 6/2) to moderate yellowish 
brown (10 YR 5/4) with dusky yellowish 
brown (10 Y R  2/2) clay a t  very bottom; 
slight caliche; unconsolidated; strong HCl 
reaction; damp.  

ARAPAHOE FORMATION 

4.0-7.0’ SAMPLE. 
Recovered 3.2/3.0’ = 107%. 
CLAYSTONE: olive gray ( 5  Y 4/1); ho- 
mogeneous clay; no caliche; minor oxida- 
tion; consolidated; no HC1 reaction; 
slightly damp. 

7.0-9.5 * SAMPLE. 
Recovered 2.8/2.5’ = 112%. 
CLAYSTONE: olive gray (5 Y 4/1); no 

Samplor  C o l l o c t o d  or 
Othor T o r t 8  P o r l o r m o d  / 

HNu background-0.2 
OVA background= 1.0 
Field screen readings: 
sample readings 
(f ie ld  blank reading). 

0.0-0.9’: Field screen 
readings: HNu = 0.2 
(0.2); OVA = 0.9 (0.0). 

2.0’: No readings 
above background o n  
cuttings, breathing 
zone, well head, and 
core. 

2.0-3.5’: Field screen 
readings: H N u  = 0.0 
(0.0); OVA = 0.8 (0.3). 

9.0-3.5’: Upper 
contact sample: 
BH598704UC. 

4.0-7.2’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.6 (0.6). 

4.0-7.2’ :  Contact 
sample: BH59870:CT. 

7.0-9.8’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.6 (0.6). 

pebbles; minor oxidation; no caliche; con- 
I solidared: slightly damp. 

7.0-9.8’: Bedrock 
sample: BH598 709B R. 



LOG 
OF 

BOREHOLE 

L o c a t l o n  

C o o r d l n o t o r  

T o t a l  Oopth  

Df l l f lng C o m p a n y  

Dmto DrIIlod 

Orl l l lng M o t h o d  

Loggod By 
GOOloglrt 

B o r o h o l o / W o l l  N o .  

G round  Sur roco  E lo ro t ion  

W o t o r  L o r 0 1  E n c o u n t o r o d  

s t a t i c  

Df111or 

H o l e o r  

Df1111ng Fluid 

Ch0ck.d  l y  
Sit.  Y o n o g o r  

C E A R C  Y a n o g o r  

C o m m o n t r  

L l tho log lc  D o r c r l p t l o n  

9.5- 12.0’ SAMPLE. 
Recovered 2.612.5’ = 104%. . 
9.5-9.95’: CLAYSTONE: same as  above. 
9.95-12.0’: CLAYEY SILTSTONE: light 
olive gray (5 Y 6 / l )  with dark yellowish 
orange ( l o  YR 6/61 oxidation; moderately 
consolidated; very slight HCI reaction; 
slightly damp. 

- _ -  

12.0- 14.5’ SAMPLE. 
Recovered 2.7/2.5’ s 108%. 
12.0-1 3.4’: CLAYSTONE: heavily oxi- 
dized dark yellowish orange (10 YR 6/6) 
and olive gray (5 Y 4/1)  with iron growth 
and lea f  impressions; consolidated; slight 
HCl reaction; dense: damp. 
13.4-14.5’: CLAYEY SILTSTONE: light 
olive gray (5 Y 6/1) and dark yellowish 
orange (10 YR 6/6); fa int ly  laminated; 
clayey silt; moderately consolidated; 
oxidized; slightly damp. 

14.5- 17.0’ SAMPLE. 
Recovered 3.3/2.5’ = 132%. 
CLAYSTONE: light olive gray (5 Y 6/1) 
and dark yellowish orange (10 YR 6/6); 
heavily oxidized; clay with very heavy 
staining around plant  fragments; consoli- 
dated; wet outer core, damp inner. 

17.0-1 9.5’ SAMPLE. 
Recovered 3.15/2.5’ = 126%. 
CLAYSTONE: same as above without the 
wet outer core; damp. 

l a m p l o r  Co l loc tod  or  / Othor  T o r t 8  C o r f o r m o d  

HNu 
background on 
cuttings and 
breathing zone. . 

‘2.0‘: N o  readings 
above background o 
core. 

No readings c i b c ~ e  
background i n  wei l  
head, breathing Z G ~ C .  

and cuttings. 

4 



L O G  
O F  

BOREHOLE 

L o e r l l o n  

C o o r d l n r l o r  

t o t a l  D o p l h  

Dr l l l lng  C o m p a n y  

0.10 Dr l l lod  

Or l l l lng  M o t h o d  

Loggod By 
Goolog l r t  

B o r o k o l o /  W o l l  N o .  55-87BR/9!-!59-8' 
G r o u n d  S u r f r c o  E l o v r t l o n  

W r l o r  L o v o l  E n c o u n t o r o d  

S t 4 t l c  

DrIIIor 

H o l p o r  

Or l l l ing  Fluid 

C h o c k o d  B y  
8 i t o  Y r n r g o r  

C E A R ?  Y r n r g o r  

C o m m o n t r  

e o  L l t h o l o g l c  D o r c r l p t l o n  
i n  

I I I - 
Recovered 2.9/2.5' = 116%. 
CLAYSTONE: l ight olive gray (5 Y 6/1); 
oxidized clay becoming progressively less 
s ta ined to brownish gray (5 Y R  4/1) with 
minor oxidation; consolidated; damp. 

22.0-24.5' SAMPLE. 
Recovered 3.2/2.5' = 128%. 
CLAYSTONE: da rk  gray (N 3/0) to 
brownish gray  (5 YR 4/1); dense; contain- 
ing a thick (0.2') coal seam a t  24.5' and  
small coal f ragments  throughout;  consoli- 

24.5- '3 7.0' S AMPLE. 
Recovered 3.4/2.5' = 136%. 
CLAYSTONE: da rk  gray (N 3/01 to 
brownish gray (5 YR 4/1); dense; wi th  
coal pieces becoming more oxidized 
down-core to light olive gray (5 Y 6/11 
and  d a r k  yellowish orange (10 Y R  6/61 
claystone wi th  oxidized plant  fragments;  
consolidated; damp.  

27  0-29.5' SAMPLE. 
Recovered 3.0/2.5' = 120%. 
CLAYSTONE: light olive gray  (5 Y 6/11 
mottled clay becoming less oxidized 
down-core to medium gray (N  5/01; con- 
tains small coal fragments;  consolidated; 

29.5-32.0' SAMPLE. 
Recovered 3.5/2.5' = 140%. 

S a m p l O r  C o l l o c t o d  o r  
O t h o r  T o r t r  ? o r f o r m o d  / 



L O G  
O F  

BOREHOLE 

L o c a t i o n  

C oord lna t  0 s  Ground  S u r r a c o  E l o v r t l o n  

Tota l  D o p t h  W r t o r  L o r o l  E n c o u n t r r o d  

Orllllng Company  O r l l l o r  

Datr  Dr l l lod H o l p o r  

Orllllng Y o t h o d  O r l l l l n g  Flu ld  

Stat ic  

L o g g o d  B Y  C h o c k o d  By 
Goologlr t SIto Y a n r g o r  

C E A R P  M a n a g o r  

C o m m o n t r  

/ 

Lithologic O r r e r l p t l o n  

_ _  - _  - 60 
32.0-34.5’ SAMPLE. 

, ,Recovered 3.1/2.5’ = 124%. . 
SILTY CLAYSTONE: medium light gray 

--(N 6/0) to yellowish gray (5 Y 8/1) ;  silty 
clay becoming more oxidized down-core; 

, ,contains dark yellowish orange (10 YR 
6/6) mottling; consolidated; damp. 

34.5-37.0’ SAMPLE. 
Recovered 2.3/2.5’ = 92%. 
34.5-34.9’: CLAYEY SILTSTONEr 

1 medium gray (N 5/01; consolidated; damp. 
34.9- 3 5.3’: CLAYEY SILTSTONE: 

-.grayish orange (10 YR 7 j 4 )  to dark 
yellowish orange (10 YR 6/6); heavily .. oxidized; clayey silt; consolidated; damp. 
35.3-35.9’: SILTY CLAYSTONE: olive 

-I gray ( 5  Y 411); oxidized; damp. 
35.9-37.0’: CLAYSTONE: moderate 

- ’b rown  (5  YR 4/4) to dark yellowish 
orange (10 YR 6/6); extremely oxidized; 

= . c l a y  with a very sharp upper contact; 
contains very dense, concentric iron -’ nodules with a very dark, sugary texture; 
unconsolidated; damp. -- 

.- 37.0-39.5’ SAMPLE. 
Recovered 2.2/2.5’ = 90%. .. 37.0-38.05’: CLAYSTONE: same as 
dbove; heavily oxidized; containing two -- large carbonate pebbles that react with 
HCI; unconsolidated; damp. 
38.05-38.75’: CLAYEY SILTSTONE: 
grayish orange (10 YR 7/4) to dark -- yellowish orange (10 YR 6/6); oxidized; 
clayey silt; sharp upper contact with the -- clay; consolidated. 

Samplo r  C o l i o c t o d  or / Othor  T o r t s  P o r t o r m o d  

’ago of  . 



LOG 
O F  

BOREHOLE 

Locat ion  

Coore rnatoa  

t o t a l  D o p t h  

Drll l lng Company  

D a t o  Dr l l lod  

Dr l l l lng Y o t h o d  

Loggod B y  
Goologlr t 

~ O r o h o l o / W O l l  N O .  45-57!3R/BR59-5; 
G r o u n d  S u r f a c o  Elorat lon  

W i t o r  L o r 0 1  Eneounto rod  

s t a t i c  

DrII Ior  

H o l p o r  

Dr l l l l ng  F lu ld  

C h o c k o d  B y  
SIto Y a n a g o r  

C E A R C  Y a n r g o r  

Commonta  

/ 
Ll tho log lc  Doacr lp t lon  

4 

3 8.7 5- 39.50': SILTY CLAYSTONE: 
... medium gray (N 5/0); mottled; silty clay; 

oxidized; unconsolidated; damp. 
+ 

79.5-42.0' SAMPLE. 
Recovered 2.5/2.5' - 100%. 
SILTY CLAYSTONE: pale yellowish 

= -  brown (10 YR 6/2) to grayish orange (10 
YR 7/4); dense; oxidized; silty clay; well - -  consolidated; damp. 

42.0-44.5' SAMPLE. 
Recovered 3.0/2.5' = 120%. 
42.0-43.65': SILTY CLAYSTONE: 
oxidized grayish orange (10 YR 7/4) to 
pale yellowish brown (IO YR 6/2 ) ;  silty 
clay; consolidated; damp. 
43.65-43.5': SILTY CLAYSTONE: light -. olive gray (5 Y 6/1); very dense silty 
clay; less oxidation; very well .. consoldiated. 

-. 

- m  44.5-47.0' SAMPLE. 
Recovered 2.75/2.5' = 110%. -- SILTY CLAYSTONE: grayish orange (10 
YR 7/4) to pale yellowish brown (10 Y R  -- 6/2); very dense; oxidized silty clay; very 
well consolidated; damp. 

4 7.0-4 9.5 ' S .4 M p  L E. 
'- 

Recovered 2.0/2.5' = 80%. 
47.0-47.4': SILTY CLAYSTONE: same as  
above. 
47.4-49.5" CLAYEY SILTSTONE: 

'- grayish orange (10 YR 7/4) to pale 
yellowish brown (10 YR 6/2) ;  oxidized; 

'- clayey silt; unconsolidated; dry  to damp. 

S a m p l o a  Co l loc tod  o r  
Othor T o r t 8  Cor to rmod  / 



L O G  
OF 

BOREHOLE 

L o c a t  Ion B o r o h o l o :  W o I I  No. 

C o o r d l n a l o r  Ground Surtrco E l o v a t l o n  

T o t a l  Dopth  W i t o r  L o v o l  Encounto rod  

Dril l ing Company Dr111or 

s t a t i c  

Dato  Dr i l lad 

Ofll l ing Mathod 

n01p.r 

Dr i l l ing FIuld 

Loggod B Y  C h o c k o d  B Y  
Geologl r t  8 i t o  Managor 

C E A R C  M a n a g o r  

Commonta 

i; 

/ 

49.5 - 5 2.0' SAMPLE. 
Recovered 2.75/2.5' = 110%. 
SILTY CLAYSTONE: medium gray (N 
5/0); very dense silty clay; minor 
oxidation; core  wet f rom sitting 
overnight. 

.>2.0-54.5'  SAMPLE. 
Recovered 1.7 j2.5' = 68%. 

* CLAYSTONE AND SILTSTONE: 
laminated medium dark gray (N 4/0) 

' unoxidized silty c lay,  down-core to 
grayish orange (10 YR 7/4) oxidized 

' clayey silt; consolidated to unconsolidated 
down-core; damp. 

54.5- 5 7 .O' SAMPLE. 
* -  Recovered 3.0 j3.5' = 120%. 

SILTY CLAYSTONE: medium dark gray 
(N 4/0) to dark gray (N 3/01; 
homogeneous, unweathered bedrock; 

. -minor  coal fragments;  very well 
I- consolidated; damp. 

I. 57.0-59.5 ' SAMPLE. 
Recovered 2.0/2.5' = 80%. 

,,SILTY CLAYSTONE: dark gray (N 3/0); 
very dense; slightly silty;  with coal frag- -- ments throughout; very well consoldiated. 

"TOTAL DEPTH WITH PLOPPER: 59.70' 
ADJUST TOTAL DEPTH: 59.70' 

Samplo r  C o l l o e t a d  or 
O t h o r  T o r t i  P o r t o r m o d  

HNu background4 .4 .  
O V A  background=@ G 
Ludlum background 
= 0.0. 
No readings a b o ~ :  
background. 



LOG 
O F  

B 0 R E H 0 L E 

Locat lon Borohoto/  w O I I  N O .  GS-87BR/BH59-87 
C o o r d l n o t o r  Ground S u r r r c o  E l o v a t l o n  

T o t a l  Doptk W a t o r  L o v o l  E n c o u n t o r o d  

Statlc 

Drllllng Company  D r l l l o r  

0.10 DrIIIod Holpor  

O r l l l l n g  Y o t h o d  Dr l l l lng  F l u i d  

Loggod by CROckod By 
Goologlrt  Slto M a n a g o r  

CEARP M a n a g o r  

Commont r  

T 50.0-64.0’ SAM7J.E. 
Recovered 3.8/4.0’ = 95%. 
R Q D  = 3.2/3.8’ = 84%. 
CLAYSTONE: dark gray ( N  3/0)  with 
some brownish gray (5  YR 4/1)  siltstone 
nodules; very thin (<.01’) sandstone--dark 
gray (N  3/0) ;  rounded; clayey; moderate 
sorting; very f ine-grained; homogeneous; 
consolidated; moist to wet. 

$4.0-68.0’ SAMPLE. 
Recovered 3.6/4.0’ = 90%. 
R Q D  = 2.9/3.6’ = 81%. 
CLAYSTONE: same as above; abundant 
organic fragments; trace sand; abundant 
silt; dense; moist to wet. 

48.4-72.0’ SAMPLE. 
Recovered 2.0/4.0’ = 50%. 
R Q D  = 1.7/2.0’ = 85%. 
CLAYSTONE: same as above. 

72.0-74.0’ SAMPLE. 
Recovered 2.4/2.0’ = 120%. 
R Q D  = 1.5/2.4’ = 63%. 
CLAYSTONE: same as above. 

7 4.0-7 8 .O’ SA MPL E. 
Recovered 2.1/4.0’ = 53%. 
R Q D  = 0.4/2.1’ = 19%. 
CLAYSTONE: same as above. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  Borokolo/  W o l l  N O .  45-87BR/BH59-8 
C o o r d l n r l o r  Ground S u r t r c o  E l o r a t i o n  

T o t a l  D o p t h  Wator  Lor01  E n e o u n t o r o d  

D r l l l l n g  Company O r i l l o r  

0.10 Drl l lod Ho lpor  

O r l l l l n g  Y o t h o d  Orl l l ing Fluid 

S t r t l c  

~ o g g o e  B Y  
Goologirt  

Commontr 

f 

L l t h o l o g i e  D o r c r l p t l o n  Y 
7 8 .O- 8 2.0’ SAMPLE. 
Recovered 5.0/4.0’ = 125%. ‘ 

RQD = 0/5.0’ = 0%. 
CLAYSTONE: dark gray (N 3/0); abun- 
dant brownish gray (5 YR 4/1) siltstone 
pebbles; angular; dense; a t  81.0’ medium 
dark gray (N  4/0) very thin sandstone 
laminations; well sorted; rounded; very 
fine-grained; core very broken; abundant 
organic fragments; moist. 

82.0-86.0’ SAMPLE. 

RQD = 4.0/4.0’ = 100%. 
Recovery 4.0/4.0’ = 100%. 

82.0-84.0’: SANDY CLAYSTONE: dark 
gray (N 3/0); fine- to medium-grained; 
rounded; quartzose sand; well sorted; 
abundant organics; moist. 
84.0-86.0’: CLAYSTONE: dark gray (N 
3/0); gradual change; abundant organic 
fragments; unweathered; homogeneous; 
some sand similar to above; some silt- 
stone; gradational changes to sandy silt- 
stone, siltstone, sandy claystone, and clay- 
stone; dense; moist. 

86.0-90.0’ SAWLE.  
Recovered 4.0/4.0’ = 100%. 
RQD = 4.0/4.0’ = 100%. 
86.0-89.5’: CLAYSTONE: same as above. 
89.5-90.0’: SANDSTONE: medium dark 
gray (N 4/0); rounded; fine- to very fine- 
grained; well sorted; clay-rich; organics 
common; consolidated; dense; moist to 
wet. 

SamPlOS C o l l o c t o d  or 
Othor T o r t s  P o r t o r m o d  / 

P a g o  o r  ‘ 



L O G  
O F  

BOAEHOLE 

-- 

-- 

L O C 8 t l O l l  I l o r o h ~ l ~ /  W o l l  No.  45-8iBRIBH59-87 
C oord lna  t 0 8  G r o u n d  S u r t a c o  E l o r a t l o n  

t o t a l  D o p t h  W a t o r  Lor01 E n c o u n t o r o d  

Drl l l lng  C o m p a n y  DrIIIor 

D a t o  Drl l lod H o l p o r  

Drl l ltng M o t h o d  D r l l l l n g  F l u l d  

s t a t i c  

_ _  zone a t  93.0’ to 93.5’; F e O  stains; light 
brown (5 YR 5/6); f rom 90.0-93.0’ small -- ( ~ 0 . 0 8 ’ )  thick  beds of claystone; very 
dense; homogeneous; wet. -- 
94.0-98.0’ SAMPLE. -- Recovered 2.1/4.0’ = 53%. 
R Q D  = 1.7/2.1’ = 81%. 
SANDSTONE: same as above; at  96.0’ 
have medium-grained sandstone; light -- gray (N 7/0); very stained-light brown (5 
YR 5/6); some Fe Mag minerals; quartzose 
sand; wet. 

.. 
98.0- 102.0’ SAMPLE. 

R Q D  = 1.0/3.0’ = 33%. 
- -  Recovered 3.0/4.0’ = 75%. 

-- 98.0-99.5’: SANDSTONE: medium light 
gray (N 6/01; calcareous cement--reacts 
strongly with HCl; very dense; medium- 
to fine-grained; oxidized in areas; oxi- -- dized zone a t  98.0-98.3’; very broken with 
claystone fragments; angular; wet. 

.- 99.5-100.8’: SANDSTONE: medium light 
gray (N 6/01 with light brown (5 YR 5/61 

- - a n d  moderate yellowish brown (10 YR 
5/41 stains; f ine -  to very fine-grained; -- non-calcareous; FeO stains; moist. 
100.8-101.0’: SILTSTONE: medium light -- gray (N 6/0); trace very fine-grained 
sand; homogeneous; moist. 

Loggod by 
G o o l o ~ l s t  

Chockod  by 
SIto M a n a g o r  

C E A R P  Y a n a g o r  

C o m m o n t s  

/ 
L i t h o l o g i c  D o a c r l p t l o n  

90.0-94.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 

t 

R Q D  = 4.0/4.0’ = 100%. 
SANDSTONE: medium dark gray (N 
4/0): same as above with verv stained 

S a m ~ l o r  C o l l o c t ~ d  o r  
Othor  T o t t s  C o r f o r m o d  / 

I I I .- 



L O G  
OF 

BOREHOLE 

.- 
_ _  
-- 

-- 

.I 

L o c a t i o n  B o r o h o l o /  W o l l  N o .  45-873R/BHj9-B 
C o o r d i n a t o r  Ground  S u r f a c o  E l o r a t i o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Drl l l lng C o m p a n y  Df I I Io r  

D a t e  Dr i l lod  Holpor 

Drill lng M o t h o d  Dr i l l ing  F lu id  

Loggod By C h o c k o d  B y  

Static 

GOOlOgl8t S l to  M a n a s o r  

C E A R P  M a n a g o r  

C o m m o n t r  

/ 

J 02.0- 106.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD - 4.0/4.0’ = 100%. 
102.0- 103.0’: SANDY SILTSTONE: same 
as above; more silt; moist. 
103.0-106.0’: SILTSTONE: medium light .- gray (N 6/0); alternating beds of sand- 
stone, siltstone and claystone; sandstone 
layers up to 2” thick; siltstone and clay- 
stone layers ~ 2 *  thick; moist. 

106.0- 1 10.0’ SAMPLE. 

RQD = 4.0/4.0’ = 100%. 
-- Recovered 4.0/4.0’ = 100%. 

-- 106.0-108.0’: SILTSTONE: medium light 
gray (N 6/0);  some very fine-grained 
sand; some clay; some organics; moist. .- 108.0- 1 10.0’: SANDY SILTSTONE: 
medium light gray (N 6/0); fine- to 
medium-grained sand; rounded; well 
sorted; dense; some clay; moist. 

a. 

110.0-1 12.0’ SAMPLE. -- Recovered 2.0/2.0’ = 100%. 
RQD 2.0/2.0’ = 100%. 

-= SANDY SILTSTONE: medium light gray 
( N  6/0); homogeneous; some very fine- 

= -  grained sand; some clay; consolidated; 
I moist. 

L i tho log ic  D o r c r l p t i o n  
S i m p l o 8  C o l l o c t o d  o r  / Othor  T O 8 t D  P o r f o r m o d  

t 
I 

F 



W E L L  
COMPLETION 
INFORMATION 

~ o c a t 1 . n  Rockv F l a t s  Plant :  881 H i l l s i d e  Area W o l l  N o .  45-87BR 
Cooralnat.0 N 35325.48 E 223h0.05 E l o r a t l o n :  Ground  s u r f a t .  5949.L2' 

T o t a l  O o e t h :  w a l l  101.7fl' Top of Caalng 5951.00' 

F o r r a t i o n  o f  ~ o m p l o t ~ o n  Arapahoe Formation 
C a a l r a   lat tor la^ Sch 5 ,  Type 316 TFJ s ta inless  s t e ~ h a i n s  ~1alrot .r  

S c r o o n  ratori.10.010" wire wrap 316 TFJ 
s a i n l e s s  s t e e l  

0.10 I ~ o t a I I o 0 ~ ~ t  16. 15t77 
In8ta1104 B y  J.B* Bergman 8It0 Mamasw 

Borokolo 112*oo' 

2" ID 
Surface Camlag D I a r o t o r  5" ID 
Approved BY 

a O O l O a l 8 t  --- 
~~~~~~t~ Surface casing set t o  58.77' by 3. Bannon on October 7, 1987 

t 8 n t orlto 

7 

t o  of  C a s k  1.58' v 

I aic k 1111 u;t o?lal: 3/8" Volclav Bextonite P e l l e t s  
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PACKER TEST ANALYSIS 
WBLL NO. 45-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 

e’ DATE TESTED: 10/16/87 BY: J.B. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 60.55 - 70.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 89.12 

. Q  L 

B(PI)(L)(H) R 
K = _----____--- LN(--) 

1ST P1/3 TEST 

TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00044889 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 65.38 + 6.80 + 11.50 * 2.31 = 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000003044 FT/?IIN 
K = .00000015 C Y / S E C  

2ND P1/3 TEST 
Q = INJECTION RATE = .00582115 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 65.38 + 10.82 + .OO t 2.31 = 76.19 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000051153 FT/MIN 
K = .00000260 CM/SEC 



PACKFR TEST ANALYSIS 
WELL NO. 43-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY : J . E. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 79.85 - 8 9 . 5 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  89.12 

8 L 

2(PI)(L)(H) R 
K = _-____-_---- LN(--) 

1ST P1/3 TEST 
Q = INJECTION RATE = .00001448 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + CAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 84.68 + 10.00 + . O O  * 2.31 = 9 4 . 6 8  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000102 FT/MIS 
K = ,00000001 CY/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00005792 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 84.68 + 6.80 + 16.00 1: 2.31 = 128 

R = BOREHOLE RADIUS = . 17 FEET 13 

K = HYDRAULIC CONDUCTIVITY = ,0000000302 FT/MIN 
K = .00000002 CM/SEC 

2 N D  P1/3 TEST 

TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 45-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY: J.B. BERGHAN 

TEST INTERVAL (FEET BELOW G.S.): 70.20 - 79.85 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 89.12 

Q L 

2(PI)(L)(H) R 
K = --___------- LN(--) 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005792 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 75.02 + 12.10 + .OO t 2.31 = 87.12 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000445 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = ,00293954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL t GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 75.02 t 6.80 t 13.70 * 2.31 = 113 

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0000017345  FT/MIN 
K = .00000088 CN/SEC 

2ND P1/3 TEST 
TEST ABORTED 



02/22/88 
Iiocxy FLATS PLANT 

WAim LEVEL DATA SUMMARY 

WELL G. S.  TOC STICK 
NUMBER DATE ELEVATION ELEVATION UP * 
4587 07/07/87 5949.42 5951 .OO 1.58 

11/11/87 5949.42 5951.00 1.58 
12/21/87 5949.42 5951.00 1.58 
01/11/88 5949.42 5951.00 1.58 
02/04/88 5949.42 5951.00 1.58 

102.63 
102.63 
102.63 
102.63 
102.63 

91.04 
91 .oo 
91.40 
91.10 
90.70 

5859.96 
5860.00 
5859.60 
5859.90 
5860.30 



INDEX OF DATA 

Boring No.: 47-87 

Completed as well? Yes 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
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LOG  
OF 

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t ;  881 H i l l s i d e  Area B O ~ O ~ O ~ O I W O I I  N O .  47-87 

C o o r d i n a t o r  J 1679 3 -68  E 2 1789.  4 1 G r o u n d  S u r t a c o  E l o v a t i o n  5882.72 '  

T o t a l  D e p t h  7'.OO1 W a t o r  L o v o l  E n c o u n t o r o d  None 
Statlc  2875.18 2 / & / 2 8  

Drilling C o m p a n y  BOY IPS Bros. DrIIIor T .  High 
Oat. Dr l l iod  September 30 & October 1, 1987 H e l p o r  B. Keeney 

~- 

D r l l l l n g  f l u l d  f ine Drl l l lng M e t h o d  w Stem Xuner 
Lo99.d BY J.L. Bannon 

G o o l o g l r t  

C E A R P  M a n a s o r  
C o m m o n t r  

f I r r / 

"L 

TOPSOIL 

0.0-2.0' SAMPLE. 
I /I Recovered 1.2/2.0' = 60%. 

TOPSOIL: olive black (5 Y 2/1) grading 
down to moderate  brown (5 YR 3/4); 
moderately sorted; sandy clay with sub- 
angular  quar tz i te  and  subrounded quartz  
pebbles; roots and  grass a t  top; consoli- 
dated; damp. 

C'OLI~U VIUM (D ISTURBED) 

2.0-4 0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
CLAY A N D  GRAVEL: da rk  yellowish . brown (IO Y R  4/2) dense clay with minor 
f ine-grained sand and  very small  pebbles; 
lower 0.4' subangular  to rounded rose 
quar tz  and  quartzi te  in  clay matrix; no  - HCI reactions a t  top to moderate a t  base; . consolidated; damp.  

. 

. 4.0-7.0' SAMPLE. 
Recovered 0.4/3.0' = 13%. .. SANDY CLAY: poorly sorted; caliche; 
sandy clay; oxidized with few very small 
caliche-coated pebbles; s t rong HCI reac- 
tion; moderately consolidated; damp. 

S a m p l o r  C o l l o c t o d  o r  
Othor T o r t s  P o r r o r m o d  / 

HNu background=0.2 
O V A  background= 1 .O 

No readings over 
background on 
cuttings, well head .  
breathing zone, a n d  
core. 



LOG 
OF 

BOREHOLE 

ARAPAHOE FORSIATTOY 

7.0-9.5' S .A MP L E. 

L o c r l i o n  B O ~ O h O l o / W ~ l l  N o .  47-87 

r C o o r d r n r t o r  Ground  S u r t r t e  E l e v r t l o n  

t o t a l  Dopth  W a t o r  L o v o l  Encounto rod  

S t r t l c  

Dril l lng Company D r l l l o r  

0.10 D r l l l O d  Holpor 

Orllllng Mothod Ortlllng Fluld 

Loggod By C h o c k o d  B y  
G.OlOgl8t Sit. Managor  

CEARC Y r n r g o t  

Commonts 

N o  readings over 
background on core. 

t 

SANDY CLAYSTONE: yellowish gray (5 - Y 7/2) to l ight  brown (5 YR 5/6) oxi-  . dized mottled;  sandy c lay with ca l i che  
and one large subangular quartzi te  cobble  - ( f r o m  above);  very strong HCI react ion;  
consolidated;  damp. 

9.5- 12.0' S4MPLE.  
Recovered 2.65/2.5' = 106%. 
CLAYSTONE AND SANDSTONE: yel-  
lowish gray (5 Y 7/2) with abundant  dark  
yellowish orange (10 YR 6/61 oxidized 
mottl ing;  sandy c l a y  grading down to 
c layey sand; very f ine-grained sand; well 
sorted; ca l i che ;  no pebbles; weak to no 
HCI reaction on sand and c lay,  strong on 
cal iche ;  moderately consolidated; damp. I 

t 
12.0-14.5' SAMPLE. 
Recovered 2.9/2.5' = 116%. - CLAYEY SANDSTONE: dark yellowish 
orange (10 YR 616) with minor yellowish - gray (5 Y 7/2 ) ;  heavily oxidized;  well 
sorted; ca l i che ;  very f h e - g r a i n e d  sand;  - strong HC1 react ion on cal iche ,  weak on  
remaining core; moderately consolidated;  - damp. 

II 

t 4 



L U G  
OF 

BOREHOLE 

L o e a t l o n  8 o r o h o l o / w ~ i i  N o .  ~ 7 - a 7  
C o o r d r n r t o r  Ground Surtaeo E lovrtton 

T o t a l  Dopth Wator  L o v o l  Eneountorod 

Drllllng Company 

0.10 Drlllod 

Drllllng Y o t h o d  

Loggod By 
Goologir t  

S t a t l c  

OrII lor  

H o l p o r  

Drl l l lng Fluld 

Ch0ck.d B y  
Sit0 Managor 

C E A R C  M a r a g o r  

Commontr  

/ 
Ll thologlc  D o r c r l p t l o n  

t 14.5- 17.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
SANDY CLAYSTONE: pale yellowish 
brown (10 Y R  6/21 to moderate yellowish -- brown (10 Y R  5/4); well sorted; very 
fine-grained sandy clay with small, dark 
organic fragments; weak HC1 reaction; 
consolidated; damp. 

17.0- 19.5' SAMPLE. 
Recovered 2.7/2.5' = 108%. 

.. SANDY CLAYSTONE: pale yellowish 
brown (10 YR 6 j 2 )  with dark  yellowish 

.. brown (10 YR 4/21 oxidation; very minor 
cal iche ;  consolidated; damp. .. 
19.5-22.0' SAMPLE. 

19.50-20.45': SANDSTONE AND CLAY- 
-- Recovered 2.75/2.5' = 110%. 

-- STONE: dark  yellowish orange (10 YR 
6/6 ) ;  completely oxidized; well sorted; 
very fine-grained c layey sand; consoli- 
dated; damp. 

STONE: pale yellowish brown (10 Y R  
6/2);  mottled sandy clay with very minor 
cal iche ;  consolidated; damp. 

-- 20.45-22.0': SANDSTONE A N D  CLAY- 

-- 

- -  TOTAL DEPTH: 22.00' 

Samplor  C o l l o c t o d  or  
Othor t o r t r  P o r t o r m o d  / 



WELL 
COMPLETION 
INFOR MATION 

2 .95 '  n 

or0 Lolo 
I ir m tor:  

- I t  



WELL 

R a x Y  FLATS PLANT 
WATER LEVEL DATA SUMMARY 

SI BASE 
G. S. STICK BELOW 

4787 ii/io/a7 5882.72 5884. a3 2.11 9.36 
12/16/87 5882.72 5884. a3 2.11 9.36 
oi/og/aa 5882.72 5884. a3 2.11 9.36 
02/04/88 5882.72 5884. a3 2.11 9.36 

8.60 
-1.00 
-1.00 
9.65 

5876.23 

5875. ia 

DRY 
DRY 



INDEX OF DATA 

Boring No.: 48-87 

Completed as well? Yes 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Y Water Level Data 
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L O G  
OF 

BOREHOLE 

Loeat lon  Rocky F l a t s  P l a n t :  881  H i l l s i d e  Area B o r . R o l ~ , ~ o l l  No.  48-87 

T o t a l  Dopth  70’ W a t o r  L O V O I  Encountor .d None 

Orlll lng Company B o v b s  B r o s .  D I I I I . ~  S .  Bradf  i e l d  

O a t 0  Drlliod O c t o b e r  2 & 5, 1987 Ho lpor  %?sa 
Drl l l lng Wothod m l o w  Stern Auger 

Lo9g.d B Y  R . T .  T r e a t  Checked By 

C o o r d i n a t o r  N 3G844.28 E 2 1 5 7 8 . 3 1  Ground  Surfaco E lovat ion  590 9 . 9 4 ’  

s tat ic  y n 5 . m  ‘ ?/&/RE 

Or l l l lng  f l u l d  None 

GOOlOgirt %It. Managor  

CEARP M a r a g o r  
Commonts  

I I - -- 
TOPSOIL 

0.0-0.3’: TOPSOIL: grayish brown (5 YR 
3/2); silty sands; clayey. 

COLLUVIUM 

0.3-1.4’: CLAY AND GRAVEL: dusky 
yellowish brown (10 YR 2/2) to moderate 
brown (5 YR 3/4); low plastic; slightly 
sandy with gravels up to 3.5 mm and few 
scattered cobbles; angular and subangular; 
moderately cemented; light moist. 

t P t  

t i  

2.0-4.0’ SAMPLE. 
Recovered 0.95/2.0’ = 48%. 
2.0-3.8’: SAND AND GRAVEL: grayish 
brown (5 YR 3/2); clayey; with medium- 
and  coarse-grained sands of 1.0-0.50 up to 
0.0 to 0.5% gravel range 0.75 mm up to 
5.5 mm with some scattered cobbles; mod- 
erately cemented; well sorted; angular 
and  subangular; light moist. 
3.8-4.0’: CLAY: medium light gray (N 
6/0) to pale yellowish brown (10 YR 6/2); 
medium plastic; moderately cemented; 
slightly sandy; fine-grained; poorly - .  

sorted; slightly calcareous; moist. 

- 4.0-6.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

-CLAY:  medium light gray (N 6/0) to 
grayish orange (10 YR 7/4); massive; 
moderately calcareous; blocky; medium 
plastic; moist. 

Samplor COl loetod  or 
0th.r T o r t s  ) o r l o r m o d  / 

HNu background.cO.6 
OVA backgroundI0.2 
No Ludlum readings 
taken. 

No readings over 
background on core, 
in breathing zone, or  
at head space w i t h  
hollow stem auger set 
a t  8.0’. 10.0’, and 
14.7’. 



L O G  
OF 

B O R E H O L E  

- Loeat lon l o r o k o l o / W o l l  No.  AB 9 7  

Coord ino to r  Ground S u r f o c o  E l o r r t l o n  

T o t a l  Dopth W a t o r  L o r 0 1  Eneounto roe  

Drll l lng Company Dr l l lo r  

Orlllln@ Yothod Or1111ng Pluld 

8 t a t IC 

0.10 Drllloe H0lp.r 

L o a a o d  By 
Gooloalrt 

C h o c k o d  b y  
8 l t o  Yonagor  

G E A R ?  Managor  

Commont r  

t 

i 

6.0-8.0’ SAMPLE. 
Recovcred 2.0/2.0’ = 100%. 
CLAY: l ight brown (5 YR 516); very c31- 
careous; medium plastic; scattered suban-  
gular  a n d  subrounded gravels; slightly 
sandy;  moist. 

’m 

- m  

8.0-10.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100°/o. 
8.0-9.8’: CLAY: light brown (5 YR 5/61; 
scattered gravels; low to medium plastic; 
calcareous s t reaked;  massive; moist. .. 

A R A P 4 H 0 E FO R 31 A T TO ;U .. 
9.8-10.0’: WEATHERED CLAYSTONE: - -  medium da rk  gray  ( N  4/0);  medium plas- 

tic; blocky; oxide (Fe) stained; moist. 
.P 

10.0- 12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

-, 10.0-1 1 .j’: WEATHERED CLAYSTONE: 
medium da rk  gray ( N  4/0); slightly sandy -- to very sandy;  f ine-grained;  medium to 
low plastic; blocky; sl ightly calcareous .. st reaked;  moist. 

-. pale yellowish brown (10 YR 6/2) to a 
l ight gray (N 7 / 0 ) ;  f ine-grained sand  (2.0- .- 1.50); rounded a n d  subrounded;  weakly 
cemented; severely oxide (Fe) stained; 
sl ightly calcareous; massive; moist. 

11.5-12.0’: WEATHERED SANDSTONE: 

I 
c 

S a m ~ l o r  C o l l o c t o d  or 
Othor  t o r t r  P o r f o r m o e  / 



LOG 
OF 

BOREHOLE 

LOCJt lO i l  B o r o h o l o / W o l l  No. - 
C o o r d i n a t o r  G r o u n d  S u r f a c o  E l o v a t i o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Dr l l l ing  C o m p a n y  D r I I I o r  

0.10 DrIIIod H o i p o r  

Df i l l lng  Y o t h o d  D r l l l l n g  Flu ld  

L o g g o d  B y  Chocked By 

S t a t i c  

G o o l o g i r t  S i t .  M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  

Lithologic D o r c r l p t l o n  

-c 
T 

12.0- 14.0' SAMPLE. 
Recovered 2.0/2.0' - 100%. 
WEATHERED SANDSTONE: pale yel- 
lowish brown (10 YR 6/2); clayey; f ine-  f grained (2.0-1.50); weakly cemented; mod- 
erately oxide stained; moist. 

14.0- 14.7' SAMPLE. 
Recovered 0.7/0.7' = 100°h. 
WEATHERED SANDSTONE: 
above. 

TOTAL DEPTH: 14.70' 

T 
same 3s 

S a m p l o r  C o l l o c t o d  or / O t h o r  T o r t 8  P o r t o r m a d  



WELL 
COMPLETION 
INFORM ATION 

C o r n o r t o  

*. 0 At ..No 

f i l to r  Yatorb.1: - 
32/43 S i l i c a  Sa 

3.00' 

Top of Ca0)rq 1.59' 

around Surfaro 
8 / / 1 1 / I 8 I r l J  

8 w f a 8 0  Seal*- 
Yatorlak 

Portland Type I 

onite Pellets 

orokoto 
I 1.m tor :  

7 . 5 "  

blrs 

3.50 '  

1 



RmxY FLATS PLANT 
WATER LMEL DATA S L W Y  

WELL G. S. Toc STICK 
NUMBER DATE ELEVATION ELEYATION UP e 
4887 11/10/87 -5909.94 5911.53 1.59 

12/16/87 5909.94 5911.53 1.59 
oi/oa/88 5909.94 5911.53 1.59 
02/04/88 5909.94 5911.53 1.59 

11.64 
11.64 
11.64 
11.64 

7.80 5903.73 
7.60 5903.93 
9.60 5901.93 
5.93 5905.60 



INDEX OF DATA 

Boring No.: 49-87 

Completed as well? Yes 

Pats in F1k 
. .  

x Log  of Borehole 

x Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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_ - -  
OF 

BOREHOLE 

-I 

-I 

d- 

-. 

L o c a t i o n  U k .  7 7  F l A r c  P 1 2 n t  ' F J i l l s i d e  Area B o r o h o l o / W o i l  No. 69-87 
C o o r d r n a t o r  U ?iflo&,. i& c ?1Rq1.L9 G r o u n d  ~ u r t a c o  ~ ~ o v o t i o n  5911.68 '  
T o t a l  Oopth  in.nnl W8t.r  L o v o l  E n c o u n t o r o d  '&re 

Drllllng C o m p a n y  Bov? P S  R m s .  D r l l l o r  S .  Brad field 
0.10 Drlllod October 1. 1987 ~ 0 1 p . r  P. Yesa 
Orllllng U o t h o d  mw StP A,,  e 

8 tatlc 5908.42 ' 2 f L  f 88 

m o r  Orl l l lng Fluld None 

Choekocl B y  . L o g g e d  B y  R - T -  T r p l t  

Goolog lot  Y8889.f  

2.0-4.0' SXXIPLE. 
Recovered 0.7512.0' = 38OiO.  
C L A Y E Y  SANDS A N D  GRAVELS: mod- 

*. era te  yellowish brown (10 YR 5;4) to 

poorly sorted,  f ine-  to coarse-grained 

a n d  subangular  gravels up  to 2.5 mm w i t h  

moist. . 

-=  .. 
.I. .. -. d a r k  yellowish orange (IO Y R  6/6); 

'I.. _ _  sands (2.0-1.50 U P  to 0.5-0.00); angular  

I. .) -.) scat tered cobbles; weakly cemented; l ight 

. 
4.0 - 7.0' S A M P L E. . -.. -. Recovered 0.45/3.0' = 15%. 
4.0-4.5': CLAY: moderate brown (5 Y R  

-m  4/4); sandy wi th  small size gravels; 
medium-  a n d  coarse-grained sands (1.5- 

-n 1.00 u p  to  0.5-0.00); subangular  a n d  sub- 
rounded gravels  range f rom 0.25 mm u p  -- to  1.5 mm; moderately cemented;  well 
sorted: low plastic; moist. 

a m  

-- 
.) 

C E A R C  M a s a g o r  
C o m m o n t r  

/ *- I 

L l t h o l o g l c  D ~ r c r l p t l o n  

TOPSOIL ' * I O '  SAMPLE. 
Recovered 1.5/1.8' = 83%. 
0.0-0.25': TOPSOIL: silty clay.  

co L L u v I L'ill 

0.25-1.5': CLAY: grayish brown ( 
3/2) to  dusky  brown (5 Y R  2/2); sandy 
wi th  gravel;  moderately cemented;  low 
plastic: subrounded a n d  subaneular  

S a m p l o r  C o l l o c t o d  or 
t o o t 8  C O r f 0 r m . d  

HNu background=0.6 
OVA background=O.O 
N o  Ludlum readings 
taken. 

N o  readings o\.er 
background on zorc.  



L O G  
O F  

BOREHOLE 

-P 

L o c a t l o n  

Co0rd lna t . r  

Tota l  Dopth  

Drl l l lng Company  

D r t o  Drl l lod 

Drllllng Yothod 

Boroho lo /Wo l l  N O .  i9-87 
G r o u n d  s u r r a c o  E l o v r t l o n  

W ator L o r 0 1  E n c o u n t o r o e  
S t r t l c  

0rIII.r 

Ho lpor  

Drllllng Fluid 

L o g g o d  B Y  C h o c k r d  Dy 
Goo log l r t  % I t .  Y a n r g o r  

C E A R C  Y a n r g o r  
Commont r  

t 

+ 

A R A P A H 0 E FOR 5IA TI 0 N 

. 4.5-7.0’: No recovery: cutt ings indicate 
CLAYSTONE: grayish brown (5 YR 3/2); 

I massive; medium plastic; blocky; slightly 
to moderately oxide stained; weathered; - moist. 

- 7.0-9.0’ SAMPLE. 
Recovered O.Olt.0’ = 0%. 

ered claystone. 
. CLAYSTONE: . cuttings indicate weath- 

9.0-1 0.0’ SAMPLE. . Recovered 1.0/ 1 .O’ = 100?/0. 
CLAYSTONE: medium gray (N 500); F e  
stained; calcium streaks noted; blocky; 
medium plastic; moderatcly ccmcntcd; 
massive; weathered; moist. 

TOTAL DEPTH: 10.00’ 

S r m p l o r  COllOCtod o r  
Othor T o r t s  P o r t o r m o d  / 
I 

1’- 

I 
01 - - 7 Pag. - 



W E L L  
COMPLETION 
INFORMATION 



02/22/88 
RmKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WELL G. S. 
NUMBER DATE ELEVATION 

4987 11/10/87 5912.68 
12/16/87 5912.68 
01/08/88 5912.68 
OZ/O~/SS  5912.68 

5914.48 1.80 
5914.48 1.80 
5914.48 1.80 
5914.48 1.80 

6.55 5.40 5909.08 
6.55 5.60 5908.88 
6.55 6.00 5908.48 
6.55 6.06 5908.42 



INDEX OF DATA 

Boring No.: 50-87 

Completed as well? Yes 

Data in Fik 
. .  

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDLAL INVESTIGATION R E P O R T  
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L O G  
OF 

BOREHOLE 

LOCrtlOn J p k v  F l a t =  P l a n t - .  R Q l  HT ' ? h i d e  Area Boroholo/Wol l  No. 50-87 

Tot81 Depth 77 .130 '  W r t o r  L o r 0 1  E n c o u n t o r o d  

Drllllng Company Bovles Bros. Drl l lor  T. Hivh 
0.10 Drli lod O c t o b e r  1-3. 1987 H o l p o r  3 .  K ~ ~ I I P V  

Orllllng Mothod H o l l o w  Stem Auger Drl l l ing  Fluld 

L o g g e d  BY J.L. Bannon C h o c k o d  B y  

~ o o r d i n o t o r  Y 15131.80 E 1 7 3 ? 3  15 Ground S u r f r c o  E l o r r t l o n  5971. 7 1 '  

S t r t l c  

Goologlr t  1110 M a n a g o r  

C E A R C  M a n a g o r  
Commontr  

/ 
L l t h o l o g l c  Do8cr lpt lon  

TOPSOIL 

0.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
0.0-1.55': TOPSOIL: moderate brown (5 
YR 3/4); sand and  gravel; poorly sorted; 
very f ine-  to  medium-grained clayey sand 
with abundant  subangular to subrounded 
quartzi te ,  quartz ,  and  schist pebbles; no 
caliche; roots and  grass in upper 0.2'; un- 
consolidated to moderately consolidated; 
d ry  a t  top to damp down-core. 

COLLCTVIUM 

1.55-1.7': CLAY: da rk  yellowish brown 
(10 Y R  4/2); dense clay; consolidated; 
damp. 

2.0-4 .O' SA MP L E. 
Recovered 1.7/2.0' = 85%. 
2.0-3.37': SANDY CLAY: pale yellowish 
brown (10 Y R  6/2) ;  dense; homogeneous 
clay with minor caliche and  oxidation; 
consolidated; moderatae HC1 reaction; 
damp. 

(5 Y 6/4); well sorted with more caliche; 
consolidated; strong HCl reaction; damp. 

3.37-3.7': SANDY CLAY: dusky ~ ~ 1 1 0 ~  

4 .O-7 .G' SAMPLE. 
Recovered 3.1/3.0' = 103%. 
SANDY CLAY: dusky yellow (5 Y 6/4); 
homogeneous; ra re  very small quartzite 
pebbles; heavy caliche; consolidated; brit- 
tle; strong HC1 reaction; damp. 

Srmel.8 Col loeted or / Othor T o r t r  C o r f o r m o d  

c 

KNu background=0.2 
3VA  background= 1.0 

Reading on core 
(background): HYu 
= 0.2 (0.2); O V A  = 5.2 
(1.0) on core. H N u  = 
0.6 (0.2); OVA = 6.0 
(1.2) a t  well head. 
No readings over 
background in 
breathing zone and 
cuttings. 

4.0': HNu = 0.2 (0 .2) ;  
OVA = 4.4 (1.0) on 
core. 



LOG 
OF 

BOREHOLE 

Loeat lon  BOfohOIO/ w oil no. 50-87 
Coordinator Ground  Sur faco  E lo ra t lon  

Tota l  D o p t h  Wator L o v o l  Encounto red  

S t a t l c  

Drill ing C o m p a n y  O r l l l o r  

Holpor  0.10 Drlllod 

Drl l l lng Mothod  Dr1111ng F l u l d  

C E A R ?  Managor  

C o m m o n t r  

L l tho log ic  D o r c r l p t l o n  

2 

7.0 - 9.5’ SA M u .  
Recovered 2.6/2.5’ = 104%. 
SANDY CLAY: d a r k  yellowish orange 
(10 YR 6/61; f ew subangular  to sub- 
rounded qua r t z  a n d  quartzi te  pebbles; 
caliche; well consolidated; strong HCl re- 

9.5- I9 0’ S AMPLE. 
Recovered 2.7/2.5’ = 108%. 
SANDY CLAY: moderate yellowish 
brown (10 Y R  5/4); very f ine-  to f ine-  
grained; some subangular  to subrounded 

t 

t 

small quar tz  and  quartzi te  pebbles; 
caliche staining; well consolidated; strong 
HCl reaction on caliche; damp. .- 
12.0- 14.5’ SAMPLE. 
Recovered 2.3/2.5’ = 92%. 
12.0-13.2’: SAND A N D  CLAY: grayish 

* -  orange (10 Y R  7/4) to  dark  yellowish or- -. ange (10 Y R  6/6); sandy clay (upper  0.3’) 
to  clayey; very fine-grained sand wi th  

-I r a re  very small  qua r t z  pebbles; heavy 
caliche staining, becomes more oxidized -- down-core; consolidated; strong HC1 reac- 
t ion on  caliche; damp.  - - ARAPAHOE FORYfATION - 
13.2-14.5’: SANDSTONE AND CLAY- 

--STONE: 

-- 
-- 

d a r k  yellowish orange (10 Y R  
6/6) to  moderate  brown (5 YR 4/4); con- 
tains extremely oxidized hematite stain- 
ing and nodules; clayey; well sorted; very 
f ine-grained sand; moderately consoli- 
aated:  d a m n  

m: HNu - 0.2 
OVA - 2.0 (1.0) on 
core. 

- 12.0’: No readings 
above background on 
core, breathing zone. 
and  well head. 

!4.5’: N o  readinss  
above background a t  
well head,  breathing 
zone, and  core. 



L O G  
O F  

BOREHOLE 

- Locat ton  B o r o h o l o /  W 0 1 1  N o .  

Coord ina to r  Ground  S u r f a t .  E l o r a t i o n  

Total Dopth Wato r  L o r o l  Encounto rod  

Ofllllng Company Dr1110r 

O r t o  0rlIlod Ho lpor  

Ofllllng Yothod Drl l l lng Fluid 

S t r t l c  

CEAR? Managor  

Commonts 
~ 

.mplor Colloc tod  or 
Llthologlc Dorcr lpt lon h o r  t o r t r  P o r r o r m o d  

t 

t 

t 

i 

t 

14.5- 17.0' SAMPLE. 
Recovered 2.2/2.5' = 88%. . 

14.5-15.1': CLAYEY SANDSTONE: dark 
yellowish orange (10 YR 6/6) to moderate 
brown (5  YR 4/41; oxidized clayey sand 
with hematite nodules and minor caliche; 
unconsolidated; strong HCI reaction on 
caliche; damp. 
15.1-15.6': CLAYEY SANDSTONE: l i g h t  
brown (5 YR 6/4); well sorted; clayey, 
very f ine-grained sand; abundant caliche; 
unconsolidated; very strong HCI reaction; 
damp. 
15.6-16.7': CLAYEY SANDSTONE: gray- 
ish orange (10 YR 7/4)  to dark yellowish 
orange (10 YR 6/6); well sorted; friable;  
clayey, very fine-grained sand; consolin 
dated; no HCI reaction; damp. 

17.0- 19.5' SAMPLE. 
Recovered 1.9/2.5' = 76%. 
CLAYEY SANDSTONE: grayish orangr 
(10 YR 7/4)  to dark yellowish orange ( I (  
Y R  6/6); well sorted; clayey; very f i n e  
grained sand; no pebbles; unconsolidated 
damp. , 

19.5-22.0' SAMPLE. 
Recovered 2.05/2.5' = 82%. 
CLAYEY SANDSTONE: same as above 
thin lamina visible in lower 0.7' 
unconsolidated; damp. 

170': N o  readings 
above background o n  
core. 

19.5': N o  readings 
above background 3 t  

well head, breathing 
zone, and core. 

u: N o  readings 
above background i n  
core. 

- 



L W U  

O F  
BOREHOLE 

Locatlon Boroholo/Woll No. i n  - 8 7  

Coorarnator G r o u n d  Sur f rcr  E l o r r t l o n  

Total  Dopth W i t o r  L o v o l  Encountorod 

Drll l lng Company Dr l l lo r  

0.t. DrIIIod Holeor  

Drllllng Mothod Drll l lng Fluid 

s t 8 t l C  

Lossod B Y  
Goologlr  t 

CEAR? Maragor  
Commont r  

/ 
L l t h o l o s l c  Dorer lpt lon 

i 

I -- 22.0-24.5' SAMPLE. -- Recovered 2.5/2.S' = 100%. 
SANDSTONE A N D  CLAYSTONE: lami- 
nated dark yellowish orange (10 YR 6/6) 

- - sand and pale yellowish brown (10 YR 
.I 6/21 sandy clay with hematite stained 

leaf impressions; unconsolidated; damp. -. 
24.5-2 7.0' S A  MPL E. -. Recovered 2.8/2.S' = 112%. 

-. as above with more clay and silt. 
SANDSTONE AND CLAYSTONE: same 

TOTAL DEPTH: 26.00' t 

i- 
I 
I 

S r m e l o r  Co l loc tod  or 
T o r t 8  ?o r to rmod  



W E L L  
COMPLETION 
INF 0 R MA T i 0  N 

S 

ut... c 

I - T -  



02/22/88 
Rocxy FLATS PLANT 

WATER LEVEL DATA SUMMARY 

5087 11/10/87 5933.21 5935.05 1.84 15.34 11.50 
12/16/87 5933.21 5935.05 1.84 15.34 11.10 
01/08/88 5933.21 5935.05 1.84 15.34 -1.00 
02/04/88 5933.21 5935.05 1.84 15.34 -1.00 

5923.55 
5923.95 
DRY 
DRY 



INDEX OF DATA 

Boring  NO.:^ - - 

Completed as well? yPc 

Pata in Filc 

Y Log of Borehole 

- x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

- Packer Test Data and Results 

- x Water Level Data 

and Results 
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L U b  
OF 

BOREHOLE 

51-87/BE67-8?  L o c r t l o n  Rockv F l a t s  P l a n t ;  8 8 1  H i l l s i d e  Area ~ o r ~ ~ o l o , w o l l  N o .  

C o o r d i n a t o r  N 35120.00 E 2 0 7 3 8 . 1 0  Ground S u r f r c o  E l o r a t l o n  -596’3.30’ 
T o t a l  Dopth l R . O O ’  W l t O r  Lor01 E n c o u n t o r o d  12.00’ 

s t a t i c  5 9 4 8 . 7 5  ’ 2 / 4  1 8 8  
Drllllng Company B o y l e s  B r o s  DrI1I.r S .  B r a d f i e l d  
0.10 Drlllod O c t o b e r  2 1 ,  1 9 8 7  ~ 0 1 p . r  P a  X e s a  
Drllllng ~ o t h o d  Hollow Stem Auger 
Loggod b y  8 

Drlll lng F lu ld  Xone 

C h O c k ~ d  B y  - 
S l t ~  Managor  

C E A R P  M a n a g o r  

Goologlr t  

Commontr  

L l thologlc  O o r c r l p t l o n  
n 

I I 

Q.0-2.0’ SAMPLE. 
Recovered 0.8/2.0’ = 40%. 
0.0-0.5’: ASP H A L T  SUR FACING. 
0.5-0.8’: SAND AND G R A V E L :  varying 
browns; weakly cemented; medium- and 
coarse-grained sands with small and 
medium size gravels ranging 0.25 m m  up 
to 3.25 mm; rounded and subrounded; 
moist (most soils man made f i l l  amear ing  

2.0-4.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
2.0-2.5’: SAND AND GRAVEL: same as 
above. _ _ _ _  - - - -  _ _ _ _  

t I  + t  

ROCKY FLATS ALLUVIUM 
(DISTURBED) 

2.5-3.5’: C L A Y  WITH SOME C L A Y -  
S T O N E  F R A G M E N T S  grayish brown (5 
YR 3/2) to moderate reddish brown (10 R 
4/6); sandy with scattered gravels; 
moderately cemented; moist. 

4.0-6.0 ’ SAMPLE, 
Recovered 1.5/2.0’ - 75%. 
C L A Y :  varying gray to reddish browns; 
slightly sandy; fine-grained (2.5-2.00); 
few scattered gravels; weakly cemented; 
poorly sorted; moist. 

S a m e l o r  C o l l o c t o u  or 
T o r t r  P o r f o r m o ~  

HNu background-0.2 
O V A  backgroundo0.4 
Ludlum readings 
taken and no 
readings over 
background, on core .  

Field screen readings :  
sample reading (field 
screen reading). 

0.0-0.8’: Field screen 
readings: HKu = G O  
(0.0); O V A  = 0.0 (0  0: 

0.0-8.0’: Composite 
sample: BH6287OCCS 
Duplicate sample: 
BH6287008D. 

2.0-3.5’: Field szr:cn 
readings: H N u  = G 5  
(G.0); OVA - 0.0 13 G ,  

4.0-5.5’: Field S ; i C C n  

readings: H N u  = i‘i 
(0.0); OVA = ( 0  (3 
(0.0). 



L O G  
O F  

BOREHOLE 

r - 7 l s 6 9 - a 7  B O r O h O l O /  W 0 1 1  No. L o e a t l o n  

COOrdln.108 G r o u n d  S u r f r e o  E lov r t ion  

T o t a l  Dopth  W a t o r  L o v o l  Encounto rod  

Orl l l lng Company  O r l l l o r  

Holpor  0.10 Orlllod 

Or l l l l ng  Fluid Ol l l l lng  Method  

C h . t k o d  B y  
Loggod B y  

-=!@I 
statrc 

Sit. Managor  

C E A R P  M a n a g e r  

Goo log l r t  

C o m m o n t i  

t 

i 

6.0-8.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. . 

CLAY: vary ing  brown to grayish brown; 
claystone fragments;  sl ightly sandy w i t t  
scat tered gravel  1.00 mm u p  to 2.5 mm; 
rounded a n d  subrounded;  weakly 
cemented; medium plastic; moist. 

-. 
8.0-10.0’ SAMPLE. -- Recovered O.O/Z.O’ = 0%. 
CLAY: same as  above. 

10.0- 12.0’ SAMPLE. 
-=  Recovered 0.0/2.0’ = 0%. 

-- Cutt ings described CLAY WITH CLAY- 
STONE FRAGMENTS: same as  abovc. 

12.0-12.5’ SAMPLE. 
N o  recovery.  Drllled with center  bit. 

-. 12.5-14 0’ SAVPLE.  
Recovered 1.5/ 1.5’ = 1 OOo/o. _.. 12.5-13.5’: CLAY A N D  GRAVEL:  vary-  
ing  gray a n d  brown; claystone f ragments  

- - w i t h  clay a n d  some scat tered gravel; 
weakly cemented; moist. 

ARAPAHOE FORMATION 

13.5-14.0’: CLAYSTONE: d a r k  gray (N 
3/0); massive; blocky; medium plastic; 
weathered; moist. 

. 
-- 

Samples C o l l o c t o d  or  
Othor  T o r t 8  P o r t o r m o d  / 

5.0-8.0’: Field screcn 
readings: HNu = 0.2 
(0.4); OVA = 0.0 (0.0). 

1 2.5- 14.0’: Contact 
sample: BH6287 12CT 

I -  

D 



LOG 
O F  

BOREHOLE 

Loeat ion  

C o o r d l n a t o r  

T o t a l  D o p t h  

Orllling Company  

B o r o h o l o / W o ~ ~  N O .  51-87/BH62-87 
Ground Surface E l o v r t l o n  

W a t o r  L o v o l  Encountorod 

St8tlC 

D r l l l o r  

Holpor  Oat. Drl l lod  

Orllllng Y o t h o d  Dr l l l lng  Fluld 
L o g g o d  B y  Ch0ek.d  B y  

Sit. Managor  Goologl r t  

C E A R P  M a n a g o r  

Commont r  

I I I 

14.0- 16.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE:  dark gray ( N  3/0); blocky; 
medium plastic; oxide stained in thin 
streaks; weathered; moist. 

16.0-1 8.0’ S.AMPLE. 
Recovered 2.0/2.0’ = 100Yo 
CLAYSTONE:  same as above; wcathcrcd; 
moist. 

TOTAL DEPTH: 18.00’ t 
S a m p l o r  C o i l o c t o d  or  / Othor tort .  C o r f o r m o d  

/ 

14.0- 16.0’: Bedrock 
sample: BH628714BR. 

16.0- 18.0’: Field 
screen readings: 
HNu - 0.0 (0.0); O V A  
= 0.0 (0.0). 



W E L L  
COMPLETION 
INFORMATION 

Locat lon Bprkv Flats Plant: 881 Hillside Area W o l l  No.  51-87/BH62-87 
Coord lnator  -N 35 120.00 f 20738 .10 
Tota l  D o p t h :  Walt 1 4 - 0 8 '  t o p  O f  CJ8lng 

Boroholr  18-00' 
F o r n a t l o n  o f  Comptot~on  

Car lna Yator la l  Sch 5 ,  Type 316 TFJ stainless Stetiring Dlam.t.r 

Rockv Flats A-lluvium 
7 1 1  ID 

Scroon Mator la lQ .010"  wire wrap TV e 316 TFJ 
Dato Inatal lod Oct o b e r  37 .  1987 APpr0v.d B Y  

S u r f a c o  car ing  ~1amot . r  5 "  ID 
staynless steel  

Inr ta l lod  By R.T.  &eat 
G o o l o s l r t  

3110 Managor 

C E A R P  M a n a g o r  

Commontr  

Ground Surlacc 

7 
a t  rla 1: 

Portyand Type I 
cement 

Surfat .  

MB on t omit. 

~ i i t o r  ~ a t o r i a i :  - 
3 ? / 4 3  s i l i c a  S a  1 

1 

3.00' n 

Loroholo 
)lam tor: 

' 8 '  Doptli: 3.3.  



02/22/88 
wxxy FLATS PLANT 

W h m  LEVEL DATA SUMMARY 

5187 11/11/87 . 5963.30 5965.21 1.91 15.75 14.00 
12/21/87 5963.30 5965.21 1.91 15.75 14.00 
01/11/88 5963.30 5965.21 1.91 15.75 15.40 
02/04/88 5963.30 5965.21 1.91 15.75 16.45 

5951.21 
5951.21 
5949.81 
5948. '76 



INDEX OF DATA 

Boring No.: 52-87fBH63-87 

Completed as well? Yes 

Data In F11c 
. .  

X Log  of  Borehole - 
- X Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
X Water Level Data 

881 ATLLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS P U N T ,  GOLDEN, COLORADO 

DRAPT PLNAL 
MARCH 1,1988 APPENDIX E 



L O G  
OF 

BOREHOLE 

C E A R ?  Managor  

Commonta 

.O-2.0’ S A M P L E .  
1.6/2.0’ = 80%. _ _ _ _  0.0-1.4’: CLAY: varying browns; sandy 

to very sandy with gravel and  noted 
roots; slightly calcareous; slightly moist. 

ROCKY FLATS ALLUVIUM 
(DISTURBED) 

1.4-1.6’: CLAY: grayish brown (5 YR 
3/2) to dusky brown (5 YR 2/2); slightly 
sandy; moderately cemented; very s t i f f ;  
low plastic; slightly moist. 

2.0-4.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: pale brown (5 Y R  5/2) to  light 
brown (5 YR 5/6); slightly sandy to very 
sandy (3.0-2.5 0); slightly calcareous 
streaked; moderately cemented; low plas- 
tic; moist. 

4.0-6.0’ S A M P L E .  
Recovered 2.0/2.0’ - 100%. 
CLAY: light brown (5 Y R  5/6); low plas- 
tic; slightly sandy to sandy; fine-grained; 
weakly cemented; moist. 

6.0-8.0’ S A M P L E .  
Recovered 2.0/2.0’ = 100%. 
CLAY: light brown (5 YR 5/6) to vary- 
ing grayish brown; sandy (3.0-2.5 0) and 
f ine-grained with scattered coarse sands: 
weakly cemented; low plastic; moist ta 

HNu background=0.2 
OVA backgrounda2.4 
NO Ludlum readings 
over background 
along core samples 
recovered. 

Field screen readings: 
sample reading (field 
blank reading). 

0.0- 1.6’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

2.0-4.0’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

9.0-8.0’: Composite 
sample: BH6 3 8 7000 8 

4.0-6.0’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0 0).  

4.0-8.0’: Field screen 
reading: HNu .I 0.0 
(0.0); OVA = 0.0 (0.0). 

-- ... 
I . .  I .  I very moist a t  bottom. 

?a90 or .La 



L O G  
O F  

BOREHOLE 

k -L 14.0- 16.0' SAMPLE. -.. - Recovered 1.5/2.0' = 75%. 
- - C L A Y E Y  SAND AND GRAVEL: mod- 

erate  reddish brown (10 R 4/6) to a dark  -- reddish brown (10 R 3/4); well graded 
sand and  gravel  ranging f rom 0.5 xnm up -- to  2.75 mm; weakly cemented; moist to 
wet s t reak a t  15.2-15.5'. 

- 
*. - 

L o c a t l o n  B o r o k o l o / W o l l  N O .  5 ? - ? 2 7 / s r J h  7-87 
Coord lna tOr  G r o u n d  S u r f a c o  E l o v a t i o n  

T o t a l  Dopth  W ator L o v o l  E n c o u n t o r o d  

Drli l lng Company  DrIIIor  
Oat. Orfl lod Holpor 

Drl l l lng Yethod Orll l lns Fluld 

S t a t l t  

Loggod B y  
Goologlrt  

C h o t f o d  8 y  
Silt. Yanagor  

C E A R P  Y a n a g o r  

Comments  

Sample r  Colloctod o r  
hor T o r t s  P o r f o r m o d  Llthologlt  D o r c r l p t l o n  

8.0- 10.0' SAMPLE. 
Recovered 2.0/2.0' = 10096. 
CLAY: moderate yellowish ' brown (10 
YR 5/4) to pale brown (5 YR 5/2); f ine-  
grained sand (3.0-3.5 0 up  to 2.5-2.0 0); 
f e w  scattered subangular and  subrounded 
gravels 0.5 mm up  to 2.5 mm; medium 
plastic; moderately cemented; moderately 
oxide (Fe)  stained; moist. 

10.0-1 2.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: moderate yellowish 
YR 5/4) to pale brown (5 
slightly sandy to sandy with 
scattered gravels; moderately 

1 1 I c e m e n r e d ;  moist. 

brown (10 
YR 5i2); 
small size 
to weakly 

12.0-1 4.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
12.0-12.2': CLAY: same 3s above. 
12.2-1 3.7': CLAYEY SAND AND 
GRAVEL: moderate brown (5 Y 4/4) to 
moderate yellowish brown (10 YR 5/4); 
fine-grained sand,  well sorted, ranging 
f rom 3.0-2.50 u p  to  0.5-1.00; gravel range 
0.25 mm u p  to  3.75 mm; subangular with 
some subrounded;  weakly cemented; very 
moist to moist. 

8.0- 10.0': Field 
screen reading: HNu 
= 0.0 (0.0); OVA = 0.0 

4 (0.0). 

10.0- 12.0': Field 
screen reading: H X u  
= 0.0 (0.0); OVA = 0.0 
(0.0). 

12.0- 13.7': Field 
screen reading: H X u  
= 0,o (0.0); O V A  = 0 5 
(0.0). 

12.0-1 3.7': Sample 
taken: BH6387 I'DH. 

14.0-15.5': Field 
screen reading: H Y u  
= 18.0 (21.0); O V A  = 
0.0 (0.0). 

16.0-17.8': Field 
screen reading: H S u  
= 0.0 (0.0); OVA = 0.0 
(0.0). 

I 



LOG 
OF 

B O R E H O L E  

L o t a t l o n  Boroho lo /  W o l l  No. 5 2 , q u f y  - 87 
C o o r d i n a t o r  Ground S u r l a c o  E l o r a t l o n  

Tota l  D o p t h  W a t o r  L o r 0 1  E n c o u n t o r o d  

S t a t i c  

Drllllng Company D r l l l o r  

Holpor  Dato  Drll lod 

Drllllng Mothod Dr l l l i ng  Flu14 

Loggod By C h o c k 0 4  B y  
Sit. Y a n a g o r  

C E A R C  M8R.g.r 

Gooloalr t  

Commont8  

Llthologlc D o r c r l p t i o n  

I 

16.0- 18.0' SAMPLE. 
Recovered 1.812.0' - 90%. 

above; moist. 
-- C L A Y E Y  SAND AND G R A V E L :  same as 

-- 
18.0-20.0' SAMPLE. .- Recovered 0.412.0' = 20%. 
SAND AND G R A V E L :  same as above. .. 

A R A P A HOE FOR $1 AT1 ON 
* 

2 0.0-22 .O' S A MP LE. 
No recovery. CUTTINGS: weathered 
claystone. 

2 2.0- 2 3 .O' SA MP L E. 
d m  

* -  

.' 

.' No recovery. 

Recovered O.S/l.O* = 50%. 
WEATHERED CLAYSTONE: disturbed 
sample recovery. 

93.0-24.0' SAMPLE. 

.. 24.0-24.5' SAMPLE. 
No recovery, Drilled with center bit. 

- 9  

24.5-26.0' S AMPLE. 
a =  Recovered 1.5/1.5' = 100%. 

* -  
WEATHERED CLAYSTONE: medium 
a a r k  gray (N 410); massive; blocky; 
medium to highly plastic; moist. 

t 

S a m e l o r  C o l l o c t o d  or  
Othor  T o r t s  C o r l o r m o d  / 
18.0- 18.4': Upper 
contact sample: 
BH6387 18UC. 

HNu background=0.4 
OVA background=3.4 
No Ludlum readings 
above background 
along core sample 
recovered. 

22.0-27.5': Contact 
sample taken: 
BH638722CT. 

24.5-26.0': Bedrock 
sample: 
BH638724BR. 

2 6.0- 2 8 ,O': Fie  1 d 
screen readings: 
HNu - 0.0 (0.0); O V A  
= 0.0 (0.0). 



L O G  
O F  

BOREHOLE 

B O f O h O l . / W . l l  N O .  57-87'9H63-5' LOC8tlOn 

Coordlnr lor  Ground  Surfaco  E l o r r t l o n  
W a t o r  L o r o l  t n c o u n t o r o d  Total Dopth 

Loggod By 
Goologirt  

i 

T 

' i  

+ 

t 
26.0-28.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
WEATHERED CLAYSTONE: medium 
dark gray (N 4/0) to medium light gray 
(N 6/0); slightly oxide stained; massive; 
blocky; moist. i 

I .' .- 

S a m p l o r  Colloc tod  or 
O t h o r  T o r t e  ? o r t o r m o d  / 

c- 
I I 



WELL 
COMPLETION 
INFORMATION 

~ o c a t i o c r  Rockv F l a t s  Plant ;  881 Hillside Area W o l l  l o .  52-87/B863-87 
Coordlnator N 35161.94 E 70954.54 Elo~atlon:  Ground  8urfaee 5967.57' 
t o t a l  D o p t h :  w.11 20.50' t o p  o f  caring 5969.57' 

Porr.tlon o f  ConpIot1011 Colluvium 
Caalra matorlal Sch 5 ,  Tvpe 316 TFJ stainless  s t v i a i a a  DIamotor 
8rro .a  WatortaJ9.010" wire wrap 316 TFJ 

s ta inless  s t e e l  0.10 lnota l lo~  Ortoher ?n 1 9 8  j 

moroholo ? R . f l O  ' 

2" ID 
8urta.o Carina Dhaotor  5'' I D  
Approrod m y  

atto I.nr*.r 

wt mu- 

118t.110d R*T* Treat 
a..l.*lrt 

Comnortr  

B a a  k f  111 

7 . 5 "  

'01 of  S c r i o n  DootT 3 . 5 0 '  

matorlal:2 3/8" V o l c l a y  Bentonite 
i 
P e l l e t s  



02/22/88 
R a x Y  FLATS PLANT 

W.'-TER LMEL DATA SUMMARY 

5287 11/11/87 5967.57 5967.57 0.00 20.25 9.70 5957.87 
12/21/87 5967.57 5967.57 0.00 20.25 9.70 5957.87 
01/11/88 5967.57 5967.57 0.00 20.25 9.70 5957.87 
02/04/88 5967.57 5967.57 0.00 20.25 10.13 5957.44 



INDEX OF DATA 

9 Boring No.: sq - R /  

Completed.as well? Yes 

Data In Flk 
. .  

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INYESTIGATION REPORT DRAFT FINAL 
MARCH 1,1980 ROCKY FLATS PLANT, GOLDEN, COLOEUDO APPENDIX E 



L O G  
OF  

BOREHOLE 

- Locat lan  W c k v  F l a t s  P l a n t  : 8 8 1  H i l l s i d e  Area B o r o h o l o / W o l l  N O .  5 3  87 
C o o r d l n r t o r  dv 35007 . 1 7  E 20799.61  G r o u n d  S u r f r e 0  E lovat lon  5959.81’ 
T o t a l  Depth 14-00’ W a t o r  Lor01 Cncounto rod  0.00’ 

Drtlllng Company  Bovles Bros. Drl1t.r S. Bradfield 
D a t o  Drlllod O c t o b e r  1 2  & 13, 1987 Hotpor P. &sa 
Drlll lng Y o t h o d  Hollow Stern AuRer Or1111n@ F I U I ~  None 

LO9Q.d R.T.  Treat C h o c k 0 4  Dy - 

S t r t l c  

G.olo@lrt  $It.  Managor  

CEARP Wanaaor 

Commont r  

m ARTIFICIAL FILL 

-. g.0-2.0’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 

- m  0.0-1.5’: CLAY A N D  SAND: grayish 
brown (5 YR 3/2) to l ight olive gray (5 Y - -  5/2); si l ty  sands  in  upper  format ion  to 
rounded a n d  subrounded scat tered gravel - -  (1.50 mm to 3.25 mm); weakly to  
moderately cemented; low plastic; moist. 

m COLLUVIUM (DISTURBED) 

1.5-1.7’: C L A Y E Y  SAND: subrounded 
and  subangular  gravel up  to 2.50 mm; 
medium- a n d  coarse-grained sand (2.0-13 
0 to 0.5-0.0 0); weakly cemented; wcll .. sorted sand  a n d  poorly sorted gravel; 
light moist. 

.’ 

.L  

2.0-4.0’ SAMPLE. 
- L  Recovered 0.8/2.0’ = 40%. 

CLAY: l ight brown (5 Y R  5/6) to light -. olive gray (5 Y 5/2); some oxide staining; 
f ine-grained sand  (3.0-2.5 0); scattered 

= -  subrounded a n d  subangular  gravcl (0.5 
mm u p  to  2.5 mm) of quartzi te  

*’ composition; low to medium plastic; f i l l ;  
moist. I 

S a m p l o r  Col loctod or 
Othor   tort^ C o r f o r n o d  / 

HNu background=0.4 
OVA background=0.2 
Ludlum readings 
taken indicat ing 9.0 
readings. 

g.0- 1.7’: No readings 
over background 
along core sample. 

1.0-2.8 1’: Readings 
along core: 0V.A = 
3.2; H N u  = 0.0. 

No readings in 
breathing zone. 

4.0-5.5’: No read 
over  background 
along core. 

t 



LOG 
O F  

BOREHOLE 

L o c r t l o n  l o r o h o l o / W o l l  No.  

C o o r d i n a t o r  G r o u n d  Sur faco  C Io r r t l on  

T o t e l  Dopth W e t o r  L o v o l  Encoumtorod 

8tattC 

Orilllng Company  Dr l l l o r  

Oat. Drll lod H o l e o r  
Drlll lng Y o t h o d  

Logsod B y  

Drl l l lng F lu id  

C h o c k o d  l l y  
Goologlrt S i t0  Yenagor  

Commont r  

/ 

-r t 

t 

t 
4.0-6.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. ’ 

CLAY AND GRAVEL:  dusky yellowish 
brown (IO Y R  2/2) to  moderate reddish 
brown (IO R 4/61; angular ,  subangular ,  
a n d  subrounded gravel  up to 5.50 mm; 
medium- to coarse-grained sand  (1.0-0.5 
0); some coarser-grained sand; low plastic; 
moderately to weakly cemented; at  4.0- 
4.3’, zone of organic  clay; moist to l ight  
moist. 

6.0- 8.0’ S A .MP L E. 
Recovcred 2.0/2.0’ = 100%. 
CLAY: moderate  yellowish brown (10 
YR 5/4) to pale brown (5 Y R  5/2); 
rncdium plastic; sl ightly s3ndy;  angular  
a n d  subangular  gravel (0.02 rnm u p  to  
1.50 mm); moderately cemented; moist. 

8.0-10.0’ SAMPLE. 

8.0-8.8’: CLAY WITH SCATTERED 
Recovered 2.0/2.0’ = 100%. 

GRAVEL:  same 3s above. 

A R A P A  HOE FOR 51 A TI 0 N 

8.8-10.0’: WEATHERED CLAYSTONE: 
medium light gray (N 6/0) to medium 
gray  ( N  5/0); massive; blocky; sl ightly 
calcareous; somewhat  oxide (Fe)  stained; 
med ium plastic; moist. 

S e m p l ~ r  C ~ l l o e t o d  or 
Othor T o o t @  ? o r f o r n o d  / 

6.0-8.0’: No reading 
over background 
along core. 

8.0- 10.0’: N O  
readings over  
background along 
core. 



L O G  
O F  

8OREHOLE  

- L o c r t l o n  B o r o R o l o /  W O I I  NO. - 
C o o r d l n r t o r  Ground Surtaco  E l o r a t ~ o n  

T o t a l  Depth W o t o r  L o r 0 1  E n c o u n t o r o d  

Drllllng Company 0rlIlor 
0.10 Dril lod n o t p o r  

Orillins Mothod Orl l l lng Flu id  

S t r t l c  

Logeod  B y  Chocked By 
Goologlrt  Sit0 M l n 8 g . r  

C E A A P  Yrn8g.r 

C o m m o n t r  

rrnplos C o l l o c t o d  or 
L l thologlc  D o r c r l p t l o n  hor T o r t e  Cortorm.d 

- 9  10.0- 12.0’ SAMPLE.  
Recovered 2.0l2.0’ = 100%. - -  W E A T H E R E D  CLAYSTONE: medium 
light gray (N 6/01; massive; blocky; -- medium plastic; slightly calcareous pock- 
ets noted at  11.5’; very slightly oxide .- stained; moist. 

12.0-14.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
W E A T H E R E D  CLAYSTONE: medium 
light gray (N 6/01; massive; blocky; 
medium plastic; moderately oxide stained 
at  13.8’; noted lignite streaks a t  13.0’; 

.IB 

L D E P T H :  14.00’ 

10.0- 12.0’: NO 
readings over 
background along 
core.  

19.0- 14.0’: K O  
readings over 
background along 
core. 



WELL  
COMPLETION 
INFORMATION 



02/22/88 

5387 11/10/87 5959.82 5961.84 2.02 11.07 6.40 5955.44 
12/16/87 5959.82 5961.84 2.02 11.07 8.60 5953.24 
01/09/88 5959.82 5961.84 2.02 11.07 8.50 5953.34 
02/04/88 5959.82 5961.84 2.02 11.07 8.16 5953.68 



INDEX OF DATA 

Boring No.: 54-87 

Completed as well? Y P ~  

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

381 FIILLSIDE AREA R E M E D U L  INVESTIGATION REPORT 
ROCKY FLATS P'LANT, GOLDEN, COLORADO APPENDIX E 



LOG 
OF 

BOREHOLE 

54-87 L o c a t l o n  &ck v F l a t s  Plant :  881 H i l l s i d e  Area B o r ~ h o l . / w 0 l l  )to. 

C0ord lnat . r  N 35001.45 E 20919.36 Ground S u r t a c o  E l o r a t l o n  5955  .85' 
T o t a l  Dopth 10.00' W a t o r  L o r 0 1  E n c o u n t o r o d  None 

Drllllng Company  S o v l e s  Bros. 
011. 01111.d October 13. 1987 
Orllllng Y o t h o d  Hollow Stem Auger 

Lo99.d 8 Y  R . T .  Treat  
Goolog l r t  

CEARP Yanagor  
Commontr  

/ 
L l t h o l o g l c  0oacr lpt lon 

rn ARTIFICIAL F I L L  

-- 0.0-2.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. -. 0.0-0.7': C L A Y  A N D  G R A V E L :  grayish 
orange (10 YR 7/4);  roots noted; slightly 
sandy; weakly cemented; very calcareous; 
light moist. 

--0.7-1.8': C L A Y :  medium gray (N 5/01; 
blocky; moderately oxide stained; few 
scattered roots noted; moist. -. 2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 1OOOh. 
2.0-3.2': C L A Y :  moderate yellowish 
brown (10 YR 5/4);  f i l l ;  low plastic; mod- 
erately cemented; slightly sandy with -- 

-- medium-grained sands (1.0-0.50). 

COLLU VIUM (DIS TURBED) 

-. 3.2-4.0': CLAY: dark yellowish orange 
(10 YR 6/6)  to gale yellowish brown (10 -. YR 6/2) ;  slightly sandy to very sandy; 
fine-grained (2.0- 1.50); low plastic; mod- -. erately cemented; severely oxide (Fe) 
stained; moist. 

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
4.0-4.2': CLAY:  same 3s above; transition 
into a weathered claystone. 

Samelor  C o l l o c t o d  or 
Othor T o r t e  Cor lo rmod  / 

HNu background-0.0 
OVA background=O.O 
Ludlum readings 
taken. 
No readings above 
background on core 
or in breathing zone. 

No readings above 
background. 



L O G  
OF 

B O R E H O L E  

= -  4.2-6.0': WEATHERED CLAYSTONE: 
pale brown (5 Y 3/2) to a light gray (N -- 7/0); sandy to very sandy a t  4.7-5.2'; f ine-  
grained sand  (2.5-2.00); sl ightly calcare- 

* -  ous; severely oxide stained; medium to 
l ow  plastic; blocky; slightly porous with -- noted f ew roots; moist. 

-. 6.0- 8 .O' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
WEATHERED CLAYSTONE: medium 
light gray ( N  6/01 varying with olive .. grays; sl ightly oxide stained; f ew  roots 

- L  still noted; sl ightly sandy;  f ine-grained;  
blocky; medium to low plastic; moist. - 
8.0- 10.0' SAMPLE. - -  Recovered 2.0/2.0' = 100%. 
WEATHERED CLAYSTONE: same as 
above; moist. 

L o t a t l o n  

C o o r d i n r  (or  
T o t a l  Oopth  

Orllllng Company  

B8tO OfI11.d 

Drlll lng Y o t h o d  

L o g g o d  by 
G olo 940 t 

l o r o h o l o /  W o l l  n o .  54-87 
G r o u n d  ~ u r f 8 t O  E l o v r t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

Or l l lo r  

H0lp.r 

Or l l l lng  F l u l d  

C h o e k o d  by 

stat1c 

S l t o  Y a n a g o r  

C E A R P  Y a n a g o r  

C o m m o n t r  

t t  F 

t 

A R A P A HOE FO R hf .AT1 0 N 

t TGTAL.  DEPTH: 10.00' 

T 
i 



WELL 
COMPLETION 
INFORMATION 

8urf .00  SoaI. 
Matorla): 

P o r t l a n d  Type I 
rPlnent 

t on t orit 0 

b 
Flltor Y a t o r h l :  - 
3 2 / 4 2  Silica Sa 

I 

g& (It.) 

I' t o n i t e  P e l l e t s  I IR 
Backfill YatOriol: 



02/22/88 RDCKY FLATS PLANT 
WATER IXVEL DATA SUMMARY 

5487 ii/10/87 5955.135 5957.72 1.87 6.40 2.50 5955.22 
12/16/87 5955.85 5957.72 1.87 6.40 3.70 5954 02 
01/09/88 5955.85 5957.72 1.87 6.40 3.10 5954.62 
02/04/88 5955.85 5957.72 I .a7 6.40 3.23 5954 * 49 
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L O G  
OF 

BOREHOLE  

L o c r t l o n  Aorkv  E-r : (381 Hil l s ide  Area b o r o h o l o / W r ~ l  NO. 55-87 
Coordinator N 74677.09 E 7 1805 . 1 2  Ground  S u r f r c o  E lovat lon  5 8 5 8 . 0 8 '  
Total  0 0 9 t h  12.00 '  w i t o r  L o r 0 1  E n c o u n t o r o d  L.00'  

O r l l l l n s  Company  Bovles Bros. ~ r 1 1 1 . r  T. High 

0.1. 0r111od October 17. 1987 n0lp.r  B. Keeney 
Orlll lng Yethod  Hollow Stem Auger D ~ I I I I ~ O  C lu ld  None 

S t r t l e  

LoO9.d BY J. Bacchus 
Goologlrt 

C h o c k o d  By  
S l t o  Y r n r g o r  

CEARP Urnnagor 

C o m m o n t r  

0.0-2.0' SAMPLE. 
Recovered 2.0/2.0' = 1OOoh. 
GRAVELLY,  SANDY, SILTY CLAY: 
dusky  yellowish brown (10 Y R  2/2); 
roots; slightly moist. 

melor Co l loc tod  or 
L l t h o l o ~ l c  D o r c r l p t l o n  or t o r t e  ? o r t o r m o d  

2.0-4.0' SAMPLE. 
Recovered 0.8/2.0' = 40%. 
SAND: moderate  brown ( 5  YR 3/4); 
grains  a re  subrounded to angular  and  
range in  size f r o m  small cobbles to very 
f ine-grained;  very poorly sorted; dry.  

4.0-7.0' SAMPLE. 
Recovered 1.5/3.0' = 15OYo. 
SAND: moderate yellowish brown (10 YR 
5/4); coarse grains  a re  angular  to suban- 

*- gular ;  occurrence of some large pcbbles; 
sand  becomes f ine r  a t  the bottom (2.0-1.5 -. 0); some oxidat ion;  weakly consolidated; 
wet. -. 

ARAPAHOE FORMATION - -  
7.0-9.5' SAMPLE. 

9 .  Recovered 2.8/2.5' = 112Yo. 
CLAYSTONE: pale yellowish brown (10 
YR 6/2); blocky structure;  reacts weakly 
wi th  HCl; large clasts of coal up to one- 
half  inch  in  diameter ;  spots of oxidation; 
wet. 

-- 

HNu background=0.9 
OVA background=O.' 
No Ludlum readings 
taken. 
No readings o v e r  
background, unless 
noted. 

7.0-9.5': Readings on 
core: H N u  = 3.0; 
O V A  = 0.6. 



LOG 
OF 

B O R E H O L E  

Locat lon 

CoordinatoS 

Total  Dopth  

Ground Our taco  L 1 o r a t ~ o n  -===e Boroholo/ W 011 N O .  

Wator  L o v o l  tncountoroe  

Drlllor 

Molpor 

Drllllns t l u l d  

Chock04 B y  

8tat lc  

a l to  m a n r e o r  

CLARP M a n r e o r  

Commonto 

t 

t 
t 

9,s- 12.0' SAMPLE. 
Recovered 2.W2.5' = 112%. 
9.5-10.6': CLAYSTONE: moderate yel- 
lowish brown (10 YR 5/4); dense; blocky 
structure; oxidized; interspersed with 
clasts of coal. 
10.6-12.0': CLAYSTONE: grayish brown 
(5  YR 3/2); similar to the clay above but 
with much less oxidation. 

t TOTAL DEPTH 12.00' 

i 
t 



W E L L  
COMPLETION 
INF OR MA TI0 N 

Loc.tIon Bpckv Flats Plant: 881 Hillside Area w.11 NO.  55-87 
Coordlnatoe N 346'33.09 E 21805.12 Elorrt lon:  Qround Sur f r to  5 8 5 8 . 0 8 '  

.13' 
T o t a l  D ~ p t h :  WOII 7-50' T o p  of Caelne 5860 

Boroaolo 13.00' 

m t  CIrr 

Conmonte  

a r o r r 4  Serf.. 
4 1 / 1 1 / 1 1  I T  

S u r f a c o  Soal 

cement 

I 

f1It.r Mat0rl.l: - 
a 4 2  Silica Si 



02/22/88 
RCCKY FLATS PLANT 

WATER LEYEL DATA SUMMARY 

5587 11/10/87 5858.08 5860.13 2.05 9.40 7.70 5852.43 
12/18/87 5858.08 5860 13 2.05 9.40 8.50 5851.63 
01/09/88 5858.08 5860.13 2.05 9.40 9.10 5851.03 
02/04/88 5858.08 5860.13 2.05 9.40 7.38 5852.75 
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310K 

Well Wane: 4 - 7 - 7 4  
I 

Elev. o f  Gmued: Elev. o f  Top o f  Caslng: 
* 

Coordl nates : 

Date of Construction: Constructed By: 

Available Information 

Geologic Log: Geophysical Log: 

Construction Oetai 1 s : 

Water Level Data: /' Water Quality Data: 

Permeabi 1 i ty Test: 

. ? 3 . X '  IC. JJ ?.*I' 1 5 . ~ 7  ,.. ;, 1 1.7 i.n-5- 
312 I/w?i-- 

Condition o f  Surface 

Internal Castng 

Material : fVC/  

L 2,lf 

H 
Internal Diameter: 

Outside Diameter: 

Protect1 ve Cas i ri9 

Materi a1 : 

Internal Dlameter: 



INDEX OF DATA 

Boring No.: 10-74 

Completed as well? Yes 

Data in FilQ 

- Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 
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WELL SUMMARY 
J 1 0 ~  

Well Name: C d - j O -  7 4  

Elev.  o f  Ground: 

Coordinates : 

Date of Construction: Constructed By: 

Elev. o f  Top o f  Casing: 

*< ** -) Avai lable Infonnatlon t 4.0 

Geologic Log: , q 2  f I,I(L Geophysical Log: 

Constructlon Detai l s :  Permeability l e s t :  c ~ o  
. 

Water Level Data: 1 Water Qua l i ty  Data: $E3 
1, t /  # <e f)-:T{ .3 /J.2 /k,- 

Condition of Surface ‘ 

Internal Castnq 

6 0  5t I /  7 / - - e  Material : , Aft 
Ir 

/ Internal Diameter: ,, 
Outside Diameter: /#Ay 

Total Depth: 776 
St  ick-Up : 0 ,  oc, 
Condl t ion:  , .7  “-:, r? /?I/ ;17 

y, * * -  

1 

/ 

.- 

Protectlve Casing 

, n  Ma terl a1 : /X?d (,&A * -  i 
* .? -’ 

Internal Dlametet: 

Outs I de D l  amter:  
‘I 

1.7 
07 

Total Depth: t 

S t  i Ck-Up : 
f 

C I A  3 0  
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Project: bdcy Flats PLant ILOG OF BORING NO. 58-86 

Date Drilled 9/10/86 Coordinator N 34102.8 E 20319.5 - 
Elev. 
feet - Mat .rial Deacriotion 

VALLEY PILL ALIINIun 

O-0.61-Sample. 
Recovered 0.3/0.6'=501. 
GRAVEL: dusky yellowish 
brown ( 1 O Y R  2/2): granitic 
pebbles and cobbles: soma 
silty sand: poorly sorted: 
unconsolidated: damp. 

0.6-3.O1-S=ple. 
Recovered 0.0/2.4'=01. 
COBBLES AND BOULDERS: 

ARAPAHOE FORMATION 

3.0-4.0*-Sample, 
Recovered 1.0/1.0 *=loo%. 
CLAYSTONE: pale yellowish 
brown (1oYR 6/2) : silty: 
mottled iron staining: 
consolidated: damp. 

4.0-7.S1-Sample. 
Recovered 2.7/3.5*=77%. 
CLAYSTONE: pale yellowish 
brown ( 1 O Y R  6/2): silty; 
mottled iron staining: 
consolidated: damp. 

7.5-10.o1-Sample. 
Recovered 2.5/2.5'==100%. 
CLAYSTONE: Same as above: 
with some organic 
fragments: damp. \ 
\ 

TOTAL DEPTH: 10.0' 

- 
toti?atanco en tratlon 

B b w d  IncN 
20 40 

7-n-r 

I ydro-Search, Inc. I J 



12 

14 

16 

18 

-. 

0 

WELL 58-86 

WELL CONSTRUCTION SUMMARY 
LOCITION of CWROS: 

N 34102.8 E 20319.5 

~ 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 3.50' Hole: 10.00' 
BOREHOLE DIAMETER 

DRILLER Boyles Srothers Drilling Co. 

7Ltr 

15865 W. 5th Avenue 
Golden, cr) (Jim Horn) 

RIG %bile 5-57 

BIT(S) B M e  b i t  

DRILLING FLUID None 

BASIS: GEOLOGIC LOG X G~oPirvsica~ LOG - 
GlSlNG STR1NG(Sk C: CASING S=SCREEN 

0.00' 1.50' CI 

SCREEN: st 2" I.D. Sch. 5 tm 316 Starrr 
less steel. threaded and flush 
iointed. 0.010'' wire waD screen 
0.25' welded bottm caD. 

CEN~AL~ZERS  Tyre 304 stainless s t e l  
2.12' - 3.29' 

flLfER FAAfERICL 3242 silica sard 
1.02' - 3.70' 

CEMENT Portlard T ~ p e  1 
0.00' - 0.50' 
OTHER 3/8" bentonite pellets 
0.50' - 1.m' 
3.70' - IO.oc)' 

1 

TOP OF CASING jS9 - 3 
ELEVATION: GROUND L M L  

_I 

CONSRUCTION TIME LOG: 
I s r n R t  

TASK - 
DRILL ING:  

1-1- 
-I- 

GEOPHYS LOGGING. ='_ 
CASING: 

9/61515 

9/10 1632 

9/10 1629 
9/10 1608 
-- 

I- 

C E ME PITI NO: 

OTHER: 
Bentonite 

WELL DEVELOPMENT 

FINISH 

Lt 

1 I > -  - - 

COMMENTS: 

No water encmtered durhe dr::. L-7 .  

TOR o f  stamless steel casing: : . - 2  ' 

HY P RO- S E A  RC RENCPOENVE R CONSULTING HYOROLQGI STS- GEOLOGlS 



WELL DEVELWMENT SUMMARY 

OATE TIME METHOO VOLUME 

+I= 12G5 - - 

1 

WELL ,-, 9936 

APPEARANCE COMMENTS 

ki 



02/22/88 

5886 09/13/86 
10/13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
10/06/87 
11/09/87 
12/18/87 
0 1 /09/88 
02/04/88 

R a x Y  FIATS PLANT 
WATEh LEVEL DATA SUMMARY 

5888.89 
5888.89 
5888.89 
5888.89 

5888.89 

5888.89 
5888.89 

5888.89 
5888.89 
5888.89 
5888.89 
5888.89 
5888 89 
5888.89 
5888.89 

llx 
ELEVATION 

5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 
5891.37 

STICK 
UP 

2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 

2.48 
2.48 
2.48 

2.48 

SI BASE 
BELLN 
Mc 

5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 

WATER 
DEF?H 
BEIXXJ To2 

-1 .oo 
-1 .oo 
-1 .oo 
-1.00 

5.90 
-1.00 
-1 .oo 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1 .oo 

5.90 
5.94 

WATER 
S W A C @  
ELEVAT 

DRY 
DRY 
DRY 
DRY 
5885.47 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5885.47 
5885.43 
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project: Fbcky Flats Plant ILOG OF BORING NO. 59-86 

Date Drllled 9/22/36 Coordinate8 N 3 4 7 7 0 . 4  E 2 1 1 5 3 . 1  
Boring Method bllcw Stem .hger around Surf ace Elevation 5 9 1 4  . 3  2 

ed; unconsoli- 

with coarse sand: clayey: 
poorly sorted; 
unconsolidated: damp. 
5.0-7.S1-Sample. 
Recovered 0.5/2.S1=25%. 

7.5-10.01-Sample. 
Recovered 2.0/2.51=80#.  
CLAYSTONE: light gray (N 
7) to dark yellwish 
orange ( 1 O Y F t  6/6) ; 
weathered: consolidated; 

on tration 
e 8% t anc e 
3 b w d  inch) 

20 40 
lrll 



Pro jsct: Rocky Flats Plant ILOG OF BORING NO. 59-86 I 
Date Drllled 9/22/86 Coordlnatoa N 3 4 7 7 0 . 1 ,  E 2 1 1 5 3 .  1 
Boring Method Qround Surfaco Elevation jp 1 li . 3  2 llm Sten beer 

Materlal Do8criotlon 4 
20.0-22.S1-Sample. 
Recovered 2.2/2.5-88%. 
SANDSTONE: Same as above: 
friable; moist. 

.. ......., :;j:;;z::: .': 

22.5-25.01-Sample. 
Recovered 2.0/2.5 ' - 8 0 % .  
SANDSTONE: Same as  above; 
moist. 

25.0-26.S1-Sampla. 
Recovered 0.2/1.5'=33%. 
SANDSTONE: S a #  a8 above; 
moist. 

26.5-27.S1-Sampla. 
Recovered 0.5/1.0*=50%. 
CLAYSTOKE: pale yellowish 
brovn (10YR 6/2) and dark 
yellowish orange (1OYR 
6/6 ) ;  silty: mottled iron 
staining; consolidated; 
moist. 

27.5-30.0*-Sample. 
Recovered 1.0/2.5'=40%. 
CLAYSTONE: Same as above; 
moist. 

- -- - - - -  - - -  - - - -- 30.0-32.5 '-Sample. 
-_  --  Recovered 0.8/2.5'=32%. 

CLAYSTONE: medium light 
gray !N 6 ) ;  silty: iron 
staining; blocky texutre: 
consolidated: moist. 

TOTAL DEPTH: 32.5' 

---- - - - -  - - - -  - - - -  
.- - -- _ _ - -  - - - -  

'""::.l"*; 
20 40  

Y 

Remark8 ID@ by: L. Pivonka Checked by :A 
Project No. 

I06rn222 Hydro-Search, Inc. Page 2 of 2 I 



C c 

, c  

10 

15 

20 

!5 

10 

15 

io 

r WELL 59-a6 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COORDS: * ' E LEVATION: GROUND L M L  
N 34770.4 E 21153.1 TOP OF CASING 59 15.30 ' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 28.00' 
BOREHOLE DIAMETER 7k'' 

Hole: 32.50' 

' 1  : DRILLER k ~ v l e s  Brothers k u  CO- 
15865 W. 5th A v ~ n i e  

Golden, CO (Jii Horn) 

Blade b i t  
RIG Pbbile B-57 
BlT(S) 

DRILLING FLUID kne 

SCREEN: SI  2'' I.D. sch. 5 tVDS 316 S f a i i t  
less steel, threaded and flush 
jointed, 0.010'' wirewraD scree] 
0.25' welded bottcm cap. 

CENTRALIZERS e srWIPSS Stpel 

~ L T E R  M A ~ I ~ L  32-42 si l ica  sand 
18.50' - 28.30' 

CEMENT POfllad ?h? 1 
0.00' - 17.50' 

OTHER 318'' bentonite &lets 
17.9 '  - 18.9' 
28.30' - 32.M' 

HYDRO-SEARCH RENWOENVER 

CONSRUCTION TlME LOG: 

TASU - 
DRILLING: 

7L" 

GEOPHYS LCGWNG: 

CASING; 
2" st- 

RLTER PLLICEMPn 

C E  M €PITI NO: 
CNELCPMENT: 

OTHER: 
Ekntoni te 

STAllt 

w u  
I 986 
9/22 1525 

-- 
- I _  

-- 
9/23 1403 
9/23 1440 
9/30 1530 
-- 
-- 

9/23 1429 
9/23 1353 

-I- 
-I- 

FtNlSH 

DatE T B  
I986 
9/23 135C 

-1- 
-- - I -  
9/73 1 '353 

-I- 

I -  - 
I 

-j- 

WELL DEVELOPMENT 

See Well Cevelopnt 'brriar. ?re?:. 

COMMENTS: 
. .  Water encountered a t  6.0' &r:-r ::---:x, 

Top of  s t a d e s s  steel ca5ix: . 1 - ' 

CONSULTING HYDROLOGISTS - CE2LOGIS7 



WELL DEVELOPMENT SUMMARY  

OATE TIME METHOO VOLUME 

1530 

1510 A i r l i f d  .5@.  

I K H 4 5  1315 Bailed 0.3 gal. 

le346 1240 Bailed 1.5 gals. 

10.686 0833 Bailed 1.5 gals. 

le7-86 1650 Klcd 1.0 gals. 

w 1230 Bailed 

WELL #-, 

COMMENT3 APPEARANCE 
1 Y11.Bore Volm 0.67 grl. 
10 Y11 &re oblupu - 4.7 gds. 

Absxlant sard, 
lighcbrrw! - 
Light b m m ,  
turbid 

Light b m ,  
during 
L*C - very 
light b m  
Very l i&~c 
b.rpm 

Very light bnwr 

0.3/4.7 gals. prr@ Co date 

1.816.7 grls. e Co dace 

3.314.7 gals. pr@ tD date 

b.314.7 gals. prtgcd tD bee 

to clear -d 



0 

. 9  
:.3 
1.3 
2 .3  
?.! 

- 
.d 

7 -  
d.4 .. 
J.8 

1.3 
4.3  
5.9 
6. i 

3 . 8  
i. 3 
12.3 
:!.; 
12.8 
5 . 8  

fb.3 
!2.$ 

- I  

I . w  

i4.a 

2o.e 



e 

AQUIFER TEST DATA 
WELL 59-86 

I 

I 

-28 {----i--- I-- 1-- i 1 

0 5 10 15 20 25 

Ime (min.) 



02/22/88 
R13cKy FLAT5 PLANT 

WATEF LEVEL DATA S T . ’ W Y  

5986 09/30/86 
10/02/86 
10/03/86 
10/06/86 
10/07/86 
10/08/86 
10/13/86 
10/23/86 
11/26/86 
01/01/87 
05/07/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/16/87 
01/09/88 
02/04/88 

5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914 32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914.32 
5914 32 
5914.32 
5914.32 
5914 32 
5914.32 

5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915.30 
5915,30 
5915.30 
5915.30 
5915.30 

0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 
0.98 

0.98 
0.98 
0.98 

0.98 

28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28 98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 
28.98 

WATER 
DEPTH 
B E L x > w m  

26.68 
26.70 
26.67 
26.78 
26.78 
26.78 
26.80 
25.09 
26.08 
25.52 
24.25 
26.54 
25.20 
24.50 
26.00 
26.20 
26.30 
26.00 
-1.00 
25.67 

WATER 

5888.62 
5888.60 
5888.63 
5888.52 
5888.52 
5888.52 
5888.50 
5890.21 

5889.78 

5888.76 
5890.10 
5890.80 
5889.30 
5889.10 

5889.22 

5891.05 

5a89.00 
5889.30 

5889.63 
DRY 



INDEX OF DATA 

Boring No.: 67 - 86 

Completed as well? YPS 

Data in Fik 

x Log of Borehole 

Well Construction Summaries 

- X Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

X Water Level Data - 
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Project: Rocky Flats Plant ILOG OF BORING NO. 62-86 

Date Drllled 9/25/86 Coordlnater 3 5 1 5 4 . 3  E 2 2 6 1 3 . 2  
Boring Method ~ollcw Stan hger around Surf ace Elevation 5 8 9 7 . 5  G 

Materid Dercrlotlon Depth 

0-0.5 ' -Sample. 
Recovered 0.5/0.51=100%. 
CLAY: dusky yellowish 
brovn (1oYR 2 /2 )  : silty; 
some granitic pebblaa and 
small cobbles: poorly 
sorted; uncorurolidatsd; 

Recovered 3.7/4.3'=868. 
CLAY: dusky yellowish 
brown ( i o n  2/21 and 
moderate yellovish brown 
(io= 514): 8iltY; trace 
of small granitic cobbles: 
poorly sorted: 
consolidated: damp. 
4.8-7.5'-Sample, 
Recovered 1.6/2.71=59%. 

7.5-10.5 -sample. 
Recovered 3.0/3.0'=1008. 

Recovered 1.3/2.2'=59?. 

overed 1.6/3.3 ' 1 4 8 % .  
Y: moderate brown (5YR 

' B b w d  Inch 
20 40 

Trrr 

Remarks Logged by: L. PiMnka checked by: 

Project No. 
106Po6222 Hydra-Search, Inc. Page 1 of 3 



Pro Ject: Rocky Flats Plant LOG OF BORING NO. 62-86 

Boring Method WLCW stan PLlger Ground Surfaco Elovrtlon 5 8 9 7.5 

Date Drilled 9/25/86 Coordlnator N 3 5 1 5 4 . 3  E 2 2 6 1 3 . 2  I 

Depth (feet)w Matorlrl Dorcrlotlon 

20.3-22.0'-Sample. 
Recovered 0.9/ 1.7 153 1. 

ARAPAHOE FCREUTION 

CLAYSTONE : light 01 ivo 
gray (SY 6/1) and dark 
yellovish orang. (10YR 

CWIYSTONE: Same a s  above; 

SANDTONE: light olive 
gray ( S Y  6/11 and dark 
yellowish oranae lloYR 
6/6) ; veathereG; well- 
sorted; moderately well 
cemented; moist. 

27.8-30.3'-Sample. 
Recovered 2.5/2.5'=1001. 
SANDSTONE: Same as above; 

30.3-32.St-Sample. 
Recovered 2.S/2.51=1001. 
SANDSTONE: Same as above; 

32.4-34.5'-Sample. 
Recovered 2.3/2.3t-1001. 

Recovered 0.9/0.9'=1001. 
CLAYSTONZ: medium gray (N 
5) and dark yellowish 
orange (LOYR 6/6) ; some 
fine-grained sand; 
weathered; consolidated; 

3 s .4 -37'. 9 I -sample. 
Recovered 2.5/2.5'=1001. 

1 CLXYSTONE: Same as above; 

TOHE: Same as above: 

Remark8 Lo& by: L. P i v a k a  

3 
Project No. 

106po6222 Hydro-Search, Inc. Page 2 of 3 
L 



Probct: Flats P L ~ C  LOG OF BORING NO. 62-86 

Date Drlllod 9/25/86 Coordlnrter N 35154.3 E 2 2 6 1 3 . 2  

Matorlrl 0orcrlptlon Depth 

consolidated: damp. 

42.9-45.4'-Sample. 
Recovered 2.5/2.5'=1001. 

45.4-47.9'-Saplpl.. 
Recovered 2.5/2.5'=100*. 
SANDSTONE: medium gray (N 
5) and dark yellowish 
orange (1OYR 6/6) : some 
iron staining: plant 
fossils; interbedded 
claystone beds -1.0" 
thick: weathered; well 

sorted: consolidated; 

52.8-55.3'-Sample. 
Recovered 2.5/2.5'=1001. 
SANDSTONE: olive gray ( 5 Y  
4/1) : medium-grained sand; 
clay laminae: well soeed: 
consolidated; moist to 

55.3-57,8'-Sample. 
Recovered 2.0/2.5'=80%. 
SANDSTONE: Same as above: 

- 
)on t rtlon P e r?rl r nc e 
B b w d  Inch) 

20 40 
7-n-r 



WELL 62-86 

WELL CONSTRUCTION SUMMARY 
5897.516 e LOCATION or C W R D S :  ELEVATION: GROUND LEVEL 

N 35154.7 E 22613 .7  TOP OF CASING 5898 * 75 

CONSlRUCTlON TlME LOG: 
I s r n A T  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 35.19' 
BOREHOLE DIAMETER 7?' 

Hole: 59.25' 

DRILLER Eovles Brothers Drilline Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG b b i l e  B-57 
e l ~ ( s )  Blade bi t  

F l M l S H  
TASK - 

DRILL1 NG: 
T!ME 

I359 - 
DAfE 
I 986 
10/2 

-- 
-- 

e GEOPmS  LCGGING: .L - 
CASING: 

2" stainless 10/2 1405 I I  10/2 - 
DRILLING FLUID None 

SURFACE CASING 5" x 4' steel W/ locking 

WELL DESIGN: 

BAS IS :  GEOLOGIC LOG GEOPHYSICAL LOG - 
G W N G  STZlNGLS): C--CASING S=SCREEN 
0.00' 25.22' CI - 

25.22'- 35.19' S1 - 
- -.__ - -- 
- -- - -- - - - -- - -- 

10/2 1615 -- 

Bentonite 10/2 1425 
10/2 135: 

CE M EPKl NG : 

OTHER: 

i 636 
W C  

153! 

WELL DEVELOPMENT 

See Well Developrent slarmary Sneer. 

SCREEN: S I  2" I.D. Sch. 5 tw 316 stain- 
less steel, threaded and flush 
iointed, O.OIO" wire wrap scree] 
0.25' w&kd bottm caD. 

CENTRALIZERS T w  stainless steel 
79.31' - 303' 

I- u 
w 
0 
K 
0 

FlLTER MATERICL 32.42 silica sand 
24.00' - 35.50' 

CEMENT I 
0 . 0 '  - 23.00' 37.00' - 59.30' 

OTHER 3/8" bentonite w l l e t s  
23.00' - 24.00' 
35.50' - 37.00' 

~~ 

CONSULTING HYDROLOGISTS-GEOLOGIST5 



WELL DEVELOPMENT SUMMARY  WELL ,&, 

APPEARANCE COMMENT3 
r 

I tit11 Bore Volrrn - 1.4 gais. 
I IO ucu Bore volupu - 142 gals. 

L i g h c b m a i s t  

Li&c brwn* 
slightly M i d  

Very l ight b m ,  
tlighcly M i d  

lighr brwn 
Light brwn to 
clear 

clear 

clear, rlighcly 
CuZbid 
Clear, slightly 
mid 

Clear, sli&tLy 
W i d .  ~ 

Clear, slightly 
turbid 

1.8/14.4 gals. prged to date 

3.8/14.4 gals. plr@ to date 

5.8/34.4 gals. pr@ to date 

7.3/14.4 gals. prgcd to dace 

9314.4 gals. pngcd to dace 

10.8/11.4 gals. ~ r p @  tD dace 

12.8/14.4 gals prrgcd to dace 

14.8/14.4 gals. p r g d  to dace 

16.8/16.6 gals. PJrgCd to dace 

Light to very 



PROGRAH SLU6T, VERSION 4,OCT. 1985 

THIS PROGRA! CALCULATES IEAN TRANSllISSIVITIES FROH SLUG-TEST DATA BASU ON TU0 ANALYTICAL APPROACHES: 
(1) ETHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE in VOL.3,NO. l  OF YRR ENTITLED 

'RESPONSE OF A F I N I T E  DIAHETER YELL T O  AN INSTANTANEOUS CiWR6E OF WATER') 
(2) mOD OF BOWER AND R I C E ,  1976 (ARTICLE IN VOL. I?, M0.3 OF YRR ENTITLED 

'A SLUG TEST FOR DETEMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED APUIFERS 
YITH CDRPLETELY OR PARTIALLY PENETRATING YELLS') 

PROJECT NO. : 6-31 18-87 CLIENT: R o c t r c l l  I n t c r n a t i  onrl 

ITE LOCATION: Rocky F l a t s  Plant MTE OF SLUG TEST: 10-15-87 

F I E L D  INVESTIGATOR: K e v i n  H c H c i  I1 

INPUT DATA ARE: 

INNER CASIN6 DIAHETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 9.97 FEET 
INNER SCREEN OR OPEN-HOLE DIAMETER = 
DIAIETER OF DRILLED HOLE = 7.25 INCHES THICKNESS OF SATURATED AQUIfEi l  iDME = 10.23 F E E T  
ESTIRATED POROSITY OF GRAVEL PIICK = .3 FALLING-HEAD INDEX = 0 ( ' I '  IF FALLIH6,'O' IF RISING) 

2.30 INCHES DEPTH FROtl STATIC LEVEL IO BOTTOll OF SCREEN 2 10.92 FEET 

N M B E R  OF HEAD-TiRE EATA POINTS = 42 

TIffE 
isec ! 

1.00 
2.30 
j .  03 
4.00 
5.00 
a. 00 
7.00 

9.03 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
52.00 
82.00 

1 12.00 
172.00 
232.00 
292.00 

a. oo 

HEAD 

[ F E E T )  

,840 

,640 

. E 3  
a 330 

,830 
* 820 
,820 
I820 
820 
,820 
* 820 
,810 
I 8 1 0  
,810 
,810 
,810 
,810 
800 

.790 
,780 

,750 
,740 

I a40 

I a20 

I a33 

.no 



352.00 
412.00 
472.00 
532.00 
6s2.00 
772.00 
e92.00 

1042.00 
1222.00 
1402.00 
1582.00 
1762.00 
1942.00 
2122,oo 
2302.00 
2u2.00 

.no 
,720 
,710 
,100 
,690 
,670 
,660 
,640 
,620 
,600 
,590 
,570 . S60 
,559 
,540 
320 

HO VAS CDllPUTED FROR INTERCEPT OF PLOT OF LDG(H1 VS. T I E  

SUKESSIVE Co lwmO 
VKUES FOR HO 

(FEET) 

,8101 
,8112 

1 

&MOD OF BONER AND RICE 

COHPUTED RESULTS USIN6 DIAMETER OF DRILLED HOLE: 

TRANSRISSIVITY = 1.92E-06 FWZ/scc 

CMWTED RESULTS USING DIMnER OF CASING AND SCREEN: 

PERREABILITY * 2.64E-07 F T ~ K c  : 8.03~-06 mistt 

TRANSNISSIVITY 2.7OE-06 F T W / S ~ C  



02/22/88 

DATE ------- 
10/06/86 
10/07/86 
10/08/86 
10/10/86 
10/13/86 
10/14/86 
10/15/86 
10/16/86 
11/26/86 
01/01/87 
05/07/87 
06/02/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/01 /87 
12/16/87 
01/08/88 
02/04/88 

ROCKY FLATS PLANT 
WATEP LEVEL DATA SUMMARY 

G. S. 
W A T I O N  ---------- 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 
5897.54 

Toc 
ELEVATION --------_ 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 

5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898 75 
5898.75 
5898.75 

5898.75 

STICK 
UP ------ 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 

SI BASE 
BElMW 
Mc ------ 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 
36.40 

WATER 
DEPEH 
BEum m --------- 
27.90 
27.91 
27.98 
28.00 
27.83 
27.89 
28.03 
27.99 
27.92 
27 -96 
27.83 
27.10 
27.16 
26.50 
26.00 
25.80 
25.70 
26.00 
25.90 
25.90 
26.30 
26.50 

WATER 

---------- 
5870.85 
5870.84 
5870.77 
5870.75 
5870.92 
5870.86 
5870.72 
5870.76 
5870.83 
5870.79 
5870.92 
5871.65 
5871.59 
5872.25 
5872.75 
5872.95 
5873.05 
5872.75 
5872.85 
5872.85 
5872.35 



INDEX OF DATA 

Boring No.: - 

Completed as well? Yes 

x Log of Borehole 

x Well Construction Summaries 

- X Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- x Water Level Data 

681 HILLSIDE REMEDLAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO REVISION 1 MARCH 1, 1988 APPENDIX E 



project: bcky Flats Plant  ILOG OF BORING NO. 63-86 
I 

Date Drllled 9/26/86 Coordinates N 35156.0 E 2 2 6 ~ 1 . 5  
Boring Method bllm S t a n  Auger Ground Surfaco Elovation 5 8 9 6 . 5  5 

0-0.5'-Sample. 
Recovered 0.5/0.5'=1001. 
CLAY: dusky yellovish 
brown (1oYR 2/21: silty: 
some small granitic 
cobbles: poorly sorted; 
unconsolidated; damp. 

Recovered 0.4/3.3'=12%. 
CLAY: dark yellowish 
orange (1OYR 6/6) : Silty; 
trace granitic pebbles; 
poorly sorted; 
unconsolidated; damp. 

Recovered 1.0/2.0 '=SO%. 
CLAY: Same as above: 
damp. 

5.8-7.3I-Sample. 
Recovered 1. 5/1.5'=100%. 
CLAY: Same as above: 
moist. 

7.3-9.8'-Sample. 
Recovered 1.2/2.5'=48%. 
CLAY: Same as above: 
moist. 

9.8-12.3'-Sample. 
Recovered 2.0/2.5'=80%. 
CLAY: Same as above; 
moist. 

12.3-14.2'-Sanple. 

CUY: Same as above: 
moist. 

Recovered 2.5/2.5'-100%. 

0.5-3.8'-Smple. 

3.8-5.8'-Sample. 

Recovered 1.5/2.0'=80%. 

14.8-17 -3 ' -SmplO. 

14.4-14.8'. GRAVEL: 
moderate yellowish brown 
(1oYR 5/4) and grayish 
orange (10- 7/41 ; 
granitic pebbles and 
cobbles; sandy: poorly 
sorted: unconsolidated; 
\moist to wet. 

ARAPAHOE FORMATION 

14.8-17.3 ' . CLAYSTONE: 
light olive gray (5Y 6/1) : 
hottled iron staining; 

en t atlon te*?aLnce 
9 b d l n c h )  

20 40 
1111 

Remark8 LO& by: L. Pivonka 
I 

Project No. 
106EQ3222 Hydro-Search, Inc. Page i of I 



~ ~ 

DRILLER Bovles Brothers iSrilline Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG k b i l e  B-57 

BlT(S) Blade bit 

DRILLING FLUID None 

HYDRO-SEARCH RENOQENVER 

UCTION 
WELL 63-86 

SUMMARY 
ELEVATION: GROUND LEVEL 5896 - 55 ' 

TOP OF CASING -e 
WELL CONSTR 

LOCATION or COORDS: 
N 35156.0 E 3776&1 5 

~ -~ 

DRILLING SUMMARY: 

SURFACE CASING 5" X 4' 
rgn S t e e l  W/ 1GckinQ 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPdYSlCAL LOG - 
USING Sl3lNG(S): CZCASING SZSCREEN 
0.00' 3 . 8 0 ' L  - -- 

3.80'--- i5 .25'  SI l -  - -- 

CASING: c1 2" 1.5. Sch. 5 t \T 316 stairr 
less steel. threaded and f lush  
binred. 

SCREEN: SI 2" 1,D. Sch. 5 tvre 316 stairr- 
less steel. threaded and f lush  
iDinted. 0.0 IO" wire waD screen 
0 . 2 5 '  wlded bottm cap. 

CENTRALIZERS 'kE 3U+ stainless steel 
8.93' - 10.15' 

FILTER ! , + A ~ ~ L L  32-42 Silica Sand 

CONSlRUCTlON TIME LOG: 
I - s m R T  

GRILLING: 183 
TASK 

9/26 

I- 

GEOPHYS LOGGING: : 
CASING: 

2" stainless 9/29 

9/29 

CEMENTING: 

OTHER: 

I- 

I- 

n!€ 
163Q 

FINISH - 

! 223 

!22! 
! 3 7  

- 

WELL DEVELOPMENT 

See Well Develomnt Surmary Sr.eet. 

COMMENTS: 

Water encountered at  14' durl-e 6::1'.1;~. 

TOD of stainless steel ca5in2: 3 . 9 2 '  

CONSULTING HYDROLOGISTS- GEOLOGIST5 



WELL DEVELOPMENT S U M M A R Y  
WELL 6- 



02/22/88 
€?Em FLATS PLANT 

WAW. LEVEL DATA SUMMARY 

6 386 10/06/86 
10/13/86 
11/26/86 
01/01/87 
05/07/87 
06/02/87 
06/24/87 

08/06/87 
09/02/87 
10/05/87 
11/09/87 
12/01/87 
12/ 16/87 
01/08/88 
02/04/88 

07/06/87 

5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 

5896.55 

5896.55 
5896.55 
5896.55 
5896.55 
5896.55 
5896.55 

5896.55 

5896.55 

Toc 
ELEVATION 

5897.48 
5897.48 

5897.48 
5897.48 
5897.48 
5897.48 
5897.48 

5897.48 

5897.48 

5897.48 

5897.48 

5897.48 

5897.48 

5897.48 

5897.48 

5897.48 

STICK 
UP 

0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 

16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 
16.18 

16.18 
16.18 
16.18 
16.18 
16.18 
16.18 

16. 18 

-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 

WATER 
SURFAC 

---------- 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 



INDEX OF DATA 

Boring No.: hlr-~(h 

Completed as well? Yes 

x 

Log of  Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

D R A F T  FINAL 
MARCH 1, less 
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[LOG OF BORING NO. 64-56 
Projoct: Rocxy Flats Plant 

V-Y PILL ALWVTOX 

0- 2 . 0 -S amp1 e. 
Recovered 2 . 0 / 2 . 0 1 - 1 0 0 % .  
GRAVEL: grayish brovn 
(5YR 3/2) ; granite and 
quartzite pebbles and 
cobbles: some silty and 
sand; poorly sorted; 
angular to subrounded; 
unconsolidated; dry. 

3.0 -Cuttings. GRAVEL: 
Same as above: dry. 

3.3-4.Oc-Sample. 
Recovered 0.7/1.71=41?. 
GRAVEL: Same as above; 
d r y .  

4.0-6.O1-Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: pale brown (SYR 
512) ; granite and 
quartzite pebbles and 
cobbles; some silt and 
sand; grades downward into 
yellowish gray (5Y 7 / 2 )  
silty sand: angular; 
unconsolidated; dry. 

6.0-8.08-Sa.mple. 
Recovered 0.6/2.0*=30?. 
GRAVEL: moderate 
yellowish brown (1OYR 
5 / 4 ) ;  granite and 
quartzite pebbles and 
cobbles; sandy to clayey: 
poorly sorted ; 
unconsolidated: angular: 
dry. 

Romark8 Logged by: J. Bergran 
I 

Project No. 104RX722 Hydro-Search, inc. Page 1 of 1 



8.0-lo.O1-Sample. 
Recovered 2.0/2.01-100%. 

8.0-8.8'. CLAY: greenish 
gray (5GY 6/1) and 
moderate yellowish b r o w  
( ~ O Y R  514) .: trace granitic 
pebbles: poorly sorted; \ unconsolidated: dry. 

ARAPAHOE FORFIATION 

8.8-10.0'. CLAYSTONE: 
greenish gray (5GY 6/1) 
and moderate yellowish 
brown (1OYR 5 /41  : 
homogenous: some black 
organic fragments: 
consolidated: dry. 

lo.o-lz.ol-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: moderate 
yellowish brown (10YR 5 /41  
with some greenish gray 
(5GY 6/1) Clay; 
homogenous: consolidated: 
dry. 

12.0-14.0 -Sample. 
Recovered 2.0/2.0'=100?. 
CLAYSTONE: moderate 
yellowish brown (1OYR 5/41 
with some greenish gray 
(5GY 6/1) Clay; 
homogenous: consolidated: 
dry. 

TOTAL DE-: 14.0' 



c 
0 w 
7 
0 
0: 
LL 

-- -- 

16 

48 

20 

WELL 64-86 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COORDS: 
N 34683.8 E 22497.3 

)RILLING SUMMARY: 

TOTAL DEPTH 

BOREHOLE DIAMETER 

well: 9.00' b l e :  14.00' 
7 y  

DRILLING FLUID None 

SURFACE CASING 5'' x 4 '  steel W/ ? o c k i ~  CaD 

NELL DESIGN: 

BASIS: GEOLOGIC LOG & GEOPHYSIUL LOG - 
USING STFIING(S): C: CASING SZSCREEN - - - 0.00' 3.41' - L- 3 41'- 9.00' - - - -- - -- 
- -- - -- 
- -- - -- 
- -- - -- 
- -- - -- 
- -- - -- 

- - 
- - 
- - 
- - 
- - 

CASING: C I  2" I.D. Sch. 5 tvpe 316 stain- 
less steel, threaded aid flush 
iointed. 

SCREEN: S I  2'' I . D .  Sch. 5 tm 316 staln- 
less steel, threaded and flush 
iointed, O.OIO" wire wrap scree 
0.25' wlded bottm cap. 

Type 3@ stainless steel C E N ~ A L ~ Z ~ S  
4.81' - 6.31' 

~ L T E R  MA~ERICL  3242 silica sand 
2.M' - 9.25' 

Tvrp 1 CEMENT- .~ 

0.00' - 2.00' 
OTHER 3/8" bentonite wl lets  
2.00'- 2.50' 
9.25' - 14.00' 

HYDRO- SEARCH RENO.DENVf R 

ELEVATION: GROUND L M L  5834.48 ' 
TOPOF CASING 5836.46 ' 

:ONSRUCTION nME LOG: 

TASK - 
MILLING: 
I$" r - 

;EO- LOGGING 

:ASING: 
2" stainless 

'ILTER P-ACEMPn 

:E MEPITI NO: 

; EvELCPM ENT: 

ITHER: 
Eentoni te 

STILRT 

@ = I w  I986 

9/1OLu!L I 
-I- 
-I- -- - I -  
9/10 ! 1515 

%?I- 

-- 
-I- 

FINISH 

DAtE 
1986 

9/10 

I 

9/10 

9/ 10 
9/10 
9/13 

9/ IO 
9/10 

T N  

1330 

! 520 

I530 
1515 

WELL DEVELOPMENT 

5ree:. ,&.a ~ P l o ~ n  

COMMENTS: 
- 7  -2. 

TOD of stamless steel cask. 1.91: ' 

CONSULT1 NG HYOROLOGI STS - GEOLOGIST! 



WELL DEVELOPMENT SUMMARY 
WB4L 65-84 

Hydro-Search, inc ~ e n o  m w  



02/22/88 
Ro(=Ky FLATS PLANT 

W A T h  LEVEL DATA SUMMARY 

6486 09/13/86 
10/ 13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/16/87 
08/06/87 
09/02/87 
10/06/87 
11/09/87 
12/01/87 
02/04/88 

G. S. 
ELEVATION ---------- 

5834.48 

5834.48 
5834.48 
5834.48 

5834.48 
5834.48 
5834.48 
5834.48 
5834.48 
5834 48 

5834.48 
5834.48 

5834.48 

5834.48 

5834.48 

?Tx= 
ELEVATION --------- 

5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 

STICK 
UP ------ 

1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 

SI BASE 
BELOW 
Mc ------ 

10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10.98 
10 98 
10.98 

WATER 
DEFlS-I 
BELOW 7Tx --------- 
-1 .oo 
-1 .oo 

6.98 
7.27 
7.02 
9.60 
9.50 

-1 .oo 
7.70 

10.70 
10.60 
10.60 
10.50 
9.30 
6.94 

WATER 

---------- 
DRY 
DRY 
5829.48 
5829.19 
5829.44 
5826.86 
5826.96 
DRY 
5828.76 
5825.76 
5825.86 

5825.96 
5827.16 
5829.52 

5825.86 



INDEX OF DATA 

Boring No.: 68-86 
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x Log of Borehole 
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x Well Development Summaries 
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I 
I 

Projoct: Rocky ~ 3 t S  Plant LOG OF BORING NO. 68-86 

Oat. 0r111od 91 10186 Coordlnrtor N 34173 .0  E 2 0 4 6 6 . 1  
Borlng Mothod trollow Stan Auger Qround Surtrco Elovrtlon 5 8 8 0 . 7  5 

VALLEY FILL ALLUVIUM 

o-o.9'-Sampla. 
Recovered 0.7/0.9*=78%. 
GRAVEL: dusky yellowish 
brown (1oYR 2/2) ; granitic 
pebbles and cobbles; some 
sand and silt; poorly 
sorted; unconsolidated: 
moist. 

0.9-2.0*-Sample. 
Recovered 0.0/1.1*=0%. 
Cuttings. COBBUS : 
quartzite, wet. 

2.0-2.8'-Sample. 
Recovered 0.8/0.8'=100%. 
GRAVEL: dark yellowish 
brown ( 1 O Y R  4/2) ; granite 
and quartzite pebbles and 
cobbles w i t h  sand and 
silt: poorly sorted; 
unconsolidated: wet. I 

I 

ARAPAHOE FORMATION 

2.8-7.08-Sample. 
Recovered 1.7/3.9'544%. 
CLAYSTONE: pale yellowish 
brown (10YR 6/2) : silty: 
some iron staining: 
weathered: moist. 

7.0-9.O'-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: Same as above: 
moist. 

TOT& DEPTH: 9.0' 

Romark8 Logged by: L. Piwnka Checked by: 

Hydro-Search, Inc. Page 1 of I 
Projoct No. 

106m222 



WELL 

WELL CONSTRUCTION SUMMARY 

.io 

12 

14 

16 

18 

20 

LOCATION of COORDS: ELEVATION: GROUND LNEL 
N 34173.0 E 20466.1 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 3-50' %le: 9.00' 
BOREHOLE DIAMETER 7?' 

DRILLER Sovles Brothers Drilline Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG %bile Et57 

el~(s)  Blade b i t  

DRILLING FLUID 

SURFACE CAS ING 5 I '  x r*' steel w/ lockinp 
c xl 

WELL DESIGN: 

BAS I S :  GEOLOGIC LOG x GEOPHYSICAL LOG - 
USING STRING(S): C:CASING 5-SCREEN 

0.W' 1.50' A - 
1.50'- 3.50' SI 
-- 
- -- - -- I -  

- - - - - - I -  -- 
CASING: C I  2'' I.D. Sch. 5 cw 315 stain- 

less steel ,  threaded and flush 
jointed. 

SCREEN: S I  2" T.D. Sch. 5 tw 316 stain- 
less steel, threaded and flush 

jointed,  0.010" wire wrap scree 
0.25' welded bottan cap. 

CEN~AL~ZERS  T w ~  U stainless steel e 
FILTER HATERlCL 3242 s i l i ca  sand 
1.00' - 3.70' 

CEMENT p o f l l d  T','D? I 
0.00' - 0.50' 
OTHER 3/8" bentonite Dellets 
0.50'- 1.0' 
3.70' - 9.00' 

CONSRUCTION TlME LOG: 
I S T A R T  

TIISK /Q&E 
DRILLING: 

I- 
G E O P m .  LOGGING: = 
CASING: 

2" stainless 9/10 

I 

9/ 10 

9/10 

9/10 

CE M ENTI NG: 

OTHER: 
Bentonite 

WELL DEVELOPMENT 

FINISH - 
DnTE 
1986 
9/10 - 

9/ IO 

9/!0 - 
9/!0 

i 62i  - 

--- 
133: - 

* 
CONSULTING HYDROLOGISTS- GEOLOGIST: 



WELL DEVELOPMENT SUMMARY  
WELL s86 

D A T E  TIME METHOD VOLUME 

9-1H6 1300 

9-1386 1300 Bailed 0.75 gal. 

9-1644 1133 Bailed 1.0 gals. 

- 9-17-86 1700 Airlifted 

+M 1515 Bailed 6.25 gals. 

9-22-86 Iyx) Bailed - 

Hydro-Search, Inc R- co" tmoRoLwmcEococI~  



AQUIFER TEST D A T A  MFLL be-86 

Type o f  Pauiier T e s t :  h i 1  dorn - Recovery P r o i c c t  No.,: I O o P @ b i ; !  
Hou 0 f l r isured:  4.5 p a l l o n  bucket L o c a t i o n :  R o c t y  F ! r t t  P l a n t  
Her Y.L.'s Orisurrd:  O1yrp:c Yell Sounder P e r s o n n e l :  Y. Hrrst, D. P a v l i c k  
R r a r u r i n q  P o i n t  for U.L.'s: 
E leva t i on  of fleasurinq P c : n t :  f395.74 

- 

Top a1 Cisinp 

Depth of pura/iirlio: W/b 
S t a r t  bailinq: 0129/96 Tire: 1230:OO 
S t o p  b a i l i n q :  9329186 Tire: 1240:OO 
D u r a t i o n  of Aquifer lest: 19.0 rinutrs 

1' Hater Qrar- 
Lrvcl down 

0 
2.0 
2.3 
2.5 
5 . 0  
3.5 
4.0 
4 .5  
5.0 
5.5 
6 . 0  
6.5 
1.0 
1.5 
8.0 
8.5 
9.0 
9.5 
10.0 

0 

. s  
1.0 
1.5 
2 . 0  
2.5 
5 .0  
j .  5 
4 . 0  
4.3 
3.0  
5.5 
b. 0 
b. 3 
7.0 
7.5 
9 .0  

. J  

. 5 2  

3.13 2.21 
2.38 1.96 
2,35 1.43 Tota l  depth * 3 . 6 '  
1 .57  1.05 
1.59 .bl 
1.19 47 
1.:4 . 32  
1.16 .14 
1.10 * : e  
1.04 . I 4  
1.52 . IO 
e o 9  .07  . 0% .Ob 
.?6 a 04 
.94 n o 2  
e 9 4  I02 . i2 .60 1001 recovered 

Peg1 D bai 1 in9 
S t o p  bail i n 9  



I 4QUIFER TEST DATA 
WELL 68-86 

i 
i 
I 

n-1 .1  i 
1 

II] 

3 
0 -1. 
0 
II 

- 

- Q, -2. 
Y- 
W 

- 
Q) > : -2. 

3 -3< 

-3 
0 

I 

I I 1 

2 4 6 8 

Time (min.) 



0 2 / 2 2 / 8 8 

a WELL 
NUMBER DATE 
--e--- ------- 
6886 09/13/86 

09/17/86 
09/19/86 
09/22/86 
10/ 1 3/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
09/02/87 
10/06/87 
11/10/87 
12/18/87 
01/09/88 
02/04/88 

ROCXY FLATS 
WATER LEVEL DATA 

G. S. Toc 
ELEVATION ---------- 
5880.75 
5880.75 
5880 75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 

ELEVATION --------- 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5803.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

PLANT 
SUMMARY 

S T I a  
UP ------ 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 

SI BASE 
BELcrw 
Toc 
----o- 

6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 

WATER 
DEPlX 
B W  Toc --------- 
4.54 
3.87 
3.89 
3.81 
3.38 
3.30 
3.08 
3.40 
3.73 
4.20 
3.90 
4.00 
-1.00 
3.40 
3.30 
3.30 
3.40 
-1.00 
-1.00 

WATER 
SURFACE 
ELEVATION ---------- 
5879.23 
5879.90 
5879.88 
5879.96 
5880.39 
5880.47 
5880.69 
5880.37 
5880.04 
5879.57 
5879.87 
5879.77 
DRY 
5880.37 
5880.47 
5880.47 
5880.37 
DRY 
DRY 



INDEX OF DATA 

Boring No.: 69-86 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 
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Proloct: Pocky Flats Plant ILOG OF BORING NO. 6+a 
1 

0.10 DrilIod 9 /24 I86 Coordinator N 3 4 7 8 6 . 4  E 2 1 1 6 8 . 0  _ _  - 

Borlng Mothod trollaw Stem Auger around Surfaco ElOvrtion 5 g 1 5 . 4  2 

Mat or i d  0.0 criot ion 

8.0-10.0-Sample. 
Recovered 2.0/2.01=10001. 
CLAY: Same as above with 
some granitic cobbles: 

11.0-12.5'-Split spoon. 
Recovered 1.0/1.5'=67%. 
GRAVEL: light brown (5YR 
5/6) and dark yellowish 
orange ( 1 O Y R  6/6) : 
granitic pebbles and 
cobbles: clayey: poorly 
sorted; unconsolidated; 

W m O E  FORHATION 

13.3-i7.5'-sauple. - Racovered 4.2/4.2'=100*.  
CLAYSTONE: light olive 
gray (5Y 6/1) and dark - yellowish orange: 
consolidated: moist. 

- 
20 TOTAL DEPTH: 17.5 '  

- 
on t atlon 
le r?ld anc a 
9bwd inchl 

20 40 
1111 

flll 

Other 
Tart8 



20 

25 

-30 

35 

$0 

45  

50 

W E L L  59-86 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COORDS: 
N 34786 .4  E 21168 .0  

DRILLING SUMMARY: 

TOTAL DEPTH !dell: 14.00' b l e :  17.40' 
BOREHOLE DIAMETER 7?' 

OR1 LLER %vies Brothers DEz113g . 1  ; Cq. 
15865 W. 5rh Avmw 
Golden. CO (Jim Horn) 

RIG kbbile B-57 
BIT(S) Blade b i t  

DRILLING FLUID None 

BAS IS :  GEOLOGIC LOG GEOPHYSICAL LOG - 
US ING  STRINGIS): C: CASING S=SCREEN 
0.00' 3.00' C! - 
3.001. 14.00' SI - - -- --- 
- -- - -- - - - -- - -- - - - -- - -- 

- - - -.---I- -- 
CASING: C I  2" 1.9. Sch. 5 t m  316 S& 

less steel. threxied and f l j sh  
iointed. 

SCREW: S I  2'' I.D. Sch. 5 t v w  316 S- 
less steel. threaded and f l u  
iointed. 0.010'' wirewraD scree 
0.25' welded bttan caD. 

CENTRALIZERS T W  x)4 Stailless S t e e l  
8.33' - 9.52' 

FILTER MATERIAL 3Z42 sill- sand 

CEMENT Portland T w ~  I 

OTHER 318" bentonite Dellets 

2.50' - 14.30' 

0.00' - 2.00' 

2 . 0 0 ' -  2.50' 
14.30' - 17.40' 

ELEVATION: GROUND L M L  
TOP OF CASING 

5915 * k 2  

CONSTRUCTION TIME LOG: 

TASK - 
DRILLING : 

-?!,It r 
d 

GEOPHYS LOGGING 
CASING: 

2" stainless 

flLTER P L A C E M m  

CEMENTING: 
CNELCPMENT: 

OTHER: 

9/24 164L 9,/2i  I b 5  / I /  

-/-!-&- 
WELL DEVELOPMENT 

See Well tkvelomnt Scarma-rv Sr.eec. 

~ 

COMMENTS: 

Water encountered at 10.0' &r:x dr l l l l ? .  

CONSULTING HYDROLOGISTS-GEOLOGIST 



WELL OEVELOPMENT SUMMARY 
WELL ,-, 

Hydro-Search, Inc  en^ o e ~ ~  

COMMENTS 1 
1 k l l  Bore Volrmc 1.29 gals. 
10 Ucll Bore Volrmu - 12.9 gal 

lW12.9 gals. p r g d  to date 

25112.9 gals. to date 

32/12.9 gals. puged to date 

I 



?ROGRAH SLU6T. VERSION 4,OCT. IF95 

315 PROGRAH CALCULATES tEAN TRANSIIISS I V I T I E j  FSOH S L W T E S T  DATA W E 3  ON TLiO ANALYTICAL APPROACHES: 
Ill ETWOD OF COOPER. BREDEHOEFT AND PWPRDOPULOS, 1967 MRTICLE i N  VOL.;.#O.i OF YRR EHTiTLEG 

'RESPONSE OF A FINITE DIRNETER WELL TO AN I1(STANTAIIEOUS CHARGE OF Y A T W )  
(2) STHOD OF BOWER AND RICE, 1976 (ARTICLE IN VOL, 12, N0.3 OF YRR ENTITLED 

'4 st06 TEST FOR D E T E ~ I N I W G  HYDRAULIC mmucnvm OF UIIWNFIIIED APUIFERS 
VlTH CEWLETUY OR PMTIALLY PMEfRRTIH6 WELLS') 

PROJECT NO.: 6-0118-B7 CLIENT: Roctrcli Internrt ioar i  

ITE LOCATION: Rockv F l a t s  Plant ME OF SLUG TEST: 10-a-97 

FIELD INVESTIGATWI: Kevin IkNeill 

YEU 110.: 69-96 

I l U t  DATA ME: 

INNER CASING DIM'IER = 2.00 INCHES LEIIGTH OF SCREEN OR INTAKE PORTION a 7.32 FEET 
IAW SCREEN OR 0F'M-tIOl.E DIAHffER = 
DIMETUI OF DRlLLEO !#LE = 7.25 INCHES THICKNESS W SATURATED APUIFER ZONE = 7.32 F E E  

2.00 INCHES DEPTH FiiM STATIC LEVU TO BOTTOR OF SCREEN = 7.32 FEET 



ESTIMTED POROSITY OF GMVEL PACK = .25 fALLlN6-HEAD INDEX 3 ( * I *  IF FALLING,*O* IF RISIW6) 
WKBER OF HEM-TIME DATA POINTS : 3 

HEAD 
(FEET) 

TIME 
[ret i 

1.00 
2.00 
1.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
12.00 
15.00 
17.00 
20.00 
22.00 
?5.# 
50.00 
35.00 
40.00 
45.00 
50.00 
52.00 
i?. 00 
32.30 
92.00 

122.30 
152.00 
182.00 
2b2.00 
32?. 00 
142. oc 
562. GO 
802.00 

1042.00 
1282.00 
1702.00 

,319 
,330 
,290 
* 30 
,270 
I 260 
a no 
,240 
,240 
,230 
,220 
,200 
,190 
,180 
* 170 
* 160 
,150 
,140 
.1;0 
,120 
1110 
t 133 
* 3?6 
,093 
.a90 
,390 
,083 
,080 
e 5 8 3  
,663 
.313 
* 373 
.36c? 
, Ob3 
,060 
,050 

SUCCESSIVE COllPUTED 
VALUES FOR Ho 

(FEET) 

,1648 . lb90 



tfft+iittttt+tt#++++t+tt+ttttttf+ttt+ttt+ttt+tt++t++t++ftttf+tt+ttttt+tttttt~tt+ttttftt+tttttftt+ttt~tttttttffft++tt+t++tttti 

ETHDD OF ~OdYEi( AND A I C i  

CORPUTED XSULiS USIN6 DIARETEil Oi DRILLES H E :  

CDNPUTED RESULTS USING OIWIETE3 OF CASING RW SCREEN: 

PERHWBILITY = 2.0%-Ob F T ~ w  * b.ZIE-05 Q/SK 

l3ANSIIISS1VITY * 1.50E-05 FT++Z/tec 

WELL No.: 69-96 

INPUT DATA ARE: 



02/22/88 

e E m  DATE 

6886 09/13/86 
09/17/86 
09/ 19/86 
09/22/86 
10/13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/14/87 
08/06/87 
09/02/87 
10/06/87 
11/ 10/87 
12/18/87 
0 1 /09/ 88 
oz/o4/a8 

WxY FLATS PLANT 
W A W .  LEVEL DATA SUMMARY 

G. S. 
ELEVATION ---------- 

5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 
5880.75 

'IIX 
ELEVATION --------- 

5883 e 77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

5883.77 
5883.77 
5883.77 
5883.77 

5883.77 
5883.77 
5883.77 
5883.77 
5883.77 

~ ~ 1 3 . 7 7  

5883.77 

STICK 
UP ------ 

3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 
3.02 

SI BASE 
BEurw 
'Kx: ------ 

6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 
6.52 

WATER 
D m  
BELOW m --------- 

4.54 
3.87 
3.89 
3.81 
3.38 
3.30 
3.08 
3.40 
3.73 
4.20 
3.90 
4.00 

-1.00 
3.40 
3.30 
3.30 
3.40 

-1.00 
-1.00 

WATER 
SURFACE 
ELEVATION ---------- 

5879.23 
5879.90 
5879.88 
5879.96 
5880.39 
5880.47 
5880.69 
5880.37 
5880.04 
5879.57 

5879.77 
DRY 
5880.37 

5880.47 

DRY 
DRY 

5879.87 

5880.47 

5880.37 



INDEX OF DATA 

Boring No.: BH1-87 

Completed as well? No 

Data in FIIQ 

Log of Borehole x 
- Well Construction Summaries 

- Well Development Summaries 

. .  

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 
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LOG 
OF 

BOREHOLE 

10.0-11.5': Uaste SamLe/ 

Bedrock Serrple: BH018710US. 
10.0': OVA=70 on core. - 

* ' lside l o r o h o  
Ground 

W r t o r  

L o c r t l o n  Rnr_kv "1;rf-c m: 
C o o r d l n r t o r  u 0 6 5 . 7  F?fl7&9 
Total  Dopth 12 .0 '  

Drlllmr Orllling Company Boy les Bros. 

Commonts Eorehole backfilled w i t h  Portland Type I cement. 
* Estimated value frm topgraphic  map. W 

/ 
Lithologle Dorcr lpt lon 

ARTIFICIAL FILL 

v>]/ 0.0-2.0' - Sanple. Recovered 1.2/2.0' = 60%. 

(5YR 4 / 4 ) ;  asphalt; sandy; cobbles of quartzite; 
subrwnded, wet at 0.2'. 

- 2.0-4.0' - Sanple. Recovered 2.O/2.Oi = 100%. 
GRAVEL: same as above; wet. 

- 0.0-0.2': GRAML: moderate yellowish brown 

- 

ARAPHAOE FORHATIOW 

4.0-7 .4 '  - Sanple. Recovered 2.89/3.4' = 85%. 
CLAYSTONE: olive gray (5Y 3/21; limonite stains; 

I CLAYSTONE: samc as above. 

moist. 

7.4-9.6' - Sanple. Recovered 2.2/2.2* = 100%. 

9.6-12.0' - Sample. Recovered 6 . 4 / 4 . 4 '  = 100%. 
CLAYSTOWE: same as above. 

t * TOTAL DEPTH: 12.0' t t  

S.mplos C o l l o c t o d  or 
Othor t o r t s  ? o r f o r n o 6  

HWu background = 3.0. 
OVA background = 3.0. 

- 0.2-1.4': Uater table 
Sanple: BH018701UT. 

2.0': OVA=75 on core. 

4.5.5.7': waste Sample/ 
Contact Serrple: BH01870LUS. 

5.0': Field Screening 
Sanpts: OVA.20; HNu=3.0. 
- 

5.0': OVA=70 on core. - 
4.0-7.0': OVA=100 dounhole. 



INDEX OF DATA 

Boring No.: BH2-87 

Completed as well? No 

Data IIl FllQ 

- X Log of  Borehole 

- Well Construction Summaries 

. .  

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 
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LOG 
OF 

B O R E H O L E  

L o c a t i o n  Rmkv Flats P l a n t ;  881 I i i l l s i d e  l o r o h o l o /  W 0 1 1  NO .  BH2-a7 

T o t a l  Dopth 20.4' W a t o r  L o v o l  E n c o u n t o r o d  None 

Orll l lng C o m p a n y  Bovles Bros. Drll lor R. sharp 
A. €kclay Holpor  0.10 DrIIIod 27, 1987 

Orll l lng Yothod Hollow Stem Awer Dril l ing C l u l d  
L o g g e d  8 y  D. H O J J , ~ ~ ~  

G r o u n d  Surface E l o v a t i o n  * 5936.9' C0ord lnat . r  Eu'34768.9 E20678.8 

Statle X/A 

Goologi r t  

om No water encountered during dri l l ing.  Borehole 
type I cement. 
* EstzrMted value tran topqraphc map. 

/ f I I I 

0.0-3.40' - Sanple. Recovered 3.4/3.4 = 100%. 
SANDY CLAY: moderate yellowish brown (10YR 5/6) 
and dark yellowish brown (IOYR 4/21 with sane dark 
yellowish orange iron staining; occasional cobbles 
Of quartzite from - 1.0 0 to 1" diameter; caliche 

3.4-8.0' - Sanple. Recovered 4.W4.6' = a?%. 
3.40-6.40: SANDY CLAY: moderate yellowish brown 
(10YR 5/41 with some dark yellowish orange (10YR 
6/6) and light brown (5YR 5/6) iron staining; 
Occasional cobbles of quartzite; caliche 40%; 

6.40-7.40': SANDY CLAY: dark yellowish brown (10YR 
6/21; occasional quartzite cobbles; danp to 
slightly moist. 

8.0-13.0 - Sanple. Recovered 1.2/5.0 = 24%. 
7.40-11.801: Lost core. 
11.80-13.0': SANDY CLAY: dark yellowish brown 
(IOYR 5/4); occasional quartzite cobbles; caliche 
in fractures; daw. 

13.0-15.01 - Sanple. Recovered 1.13/2.0 = 56%. 
13.0-13.87: Lost core. 
13.87-16.3: CLAY: dark yellowish brown (IOYR 5/41 
ueathered; trace very fine-grained sand and small 
quartzite pebbles, caliche in fractures (10%); 
danp. 

  am pi or c o r i o e t o d  or 
O t h o r  T o r t r  C o r f o r m o d  

HNu background = 0.8. 
No OVA readings. 

0.0-11.80': Composi:< 
Sanple: BH02870012. 

- 5.0 ':  Field Screenirg 
SenpCt: HNu = 1.4. 

12.0-14.3': Contact Sampte: 
BH028714CT. 



L O G  
OF 

BOREHOLE 

L o c a t i o n  

C o o r d l n r t o r  

t o t a l  Dopth 

G r o u n d  S u r f a c o  E l o r r t l o n  

W i t o r  L o r o l  E n c o u n t a r a d  
~ 

8 t 8 t l C  

Drl l lor  

Holpor 

Dr1111ng F l u i d  

C h o c k e d  111 

Dri l l lng  C o m p a n y  

Oat.  Ori l lod  

Drl l l lng  Y o t h o d  

LOS9.d B y  
G o o l o g l r t  

C o m m o n t r  

/ 
L l t h o l o g l c  O ~ r c r l p t i o n  

J c  

+ 
ARAPAHOE FORMATION 

14.3-14.70': CLAYSTONE: :ark yellouish orange 
(10YR 6/6) iron staining (30%) and light olive 
gray (5Y 5/21; ueathered, caliche (10-15X): dam. 

li 
15.O-18.Oi - Sanplc. Recovered 2.45/3 .0  = 81X. 
CLAYSTONE: Light olive gr8y (5Y 5/2) to ol ive gray 
(5Y 5/2) TO OLIVE GRAY (51 4/1); weathered; 
caliche (10%); iron staining (20%); damp to dry. 

18.0-20.4' - Sanple. Recovered 2.8/2.4 = 116% 
CLAYSTONE: same as above. 

+ I 

S a m e l o r  Colloctocl or 
Othor  T o r t 8  Corformo4 / 

14.3-20.4'. Composite 
Sample: BHO2871420. 

us, Field Screening 
Sanpk: HNu - 1.3. 

17.9-18.6'. Bedrock Sarc..?: 

BH028718BR. 

20.0'. Field Screening 
Sample: HNu - 1.4. 
- 

- 4 0  I I I I L P a g o  o f  - 

! 

I) 



INDEX OF DATA 

Boring No.: BH3-87 

Completed as well? No 

x Log of Borehole 

- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
- Water Level Data 
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L O G  
OF 

BOREHOLE 

Drllllng Company 

D i t .  Drlllod 19, 1987 
Drllllnq Yothod  Y 

Loggod B Y  K. D. Holliway 
Goologirt  

Or I I Ior  8. S hade 

C h r c k r d  m y  

Commonta - 

L l t h o l o ~ l c  Dorcr le t lon  

n 

5 

10  

15 

/ I 

/ 
t a m e l o r  Ce l loc to4  o r  

Othor  t r r t r  ? o r f o r n o a  / 
- Smple. Recovered 0.6/2.0' = 30%. 

0.0-0.51: CLAYEY SAND: dark yellowish brown (10YR 
C/Z); occasional qwrtzite cokbtes; grass 8 roots; 

0.5':  COBBLES: quartzite; 2 1/2" diwrer. 
0 . 6 - 2 . 0 ' :  CLAY: dark yellwish brown (1OYR 6/2); 
trace sand (2.5-3.0 #); occasional qJlrtzite 
cobbles; dwrp to slightly moist. 

2.0-7.0' - Smple. Recovered 1.7S/S.O' = 95%. 
SANDY CLAY: d e r a t e  yellwish brown (10YR 5/C);  
occasional quartzite cobbles; trace caliche; 
weathered; 3.5-6.0 9; mist to wet. 

- Sample. Recovered 6.25/5.01 = 85%. 

ARAPAHOE FORMAT ION 

8.75-11.0': SANDY CLAYSTWE: light olive gray (51 
5/21 to light o l ive  brwn (SY 5/61; weathered; 
trace caliche; iron staining 8 limonite roduLes; 
mist. 

CLAYSTONE: light olive gray (5Y 5/2); weathered; 
trace sand; caliche 8 light brown (5YR 5/61 
mottles; fractured; mist. 

TOTAL DEPTH: 16.01 t t t  

HNu backgroud = 1.0. 
OVA bckgroud = 0.0. 

- 10.0': Field Screening 
-8: HNusl.0; OVA=G.G. 
11.75-13.25': Bedrock 
Sanpte: BH038712BR. 

15.0': Field Screening 
Sarrptt: HNu4.O; OVA=O.O. 
- 

~ 

! 
1 

Q 

O f  L U  



INDEX OF DATA 

Boring No.: BH4-87 

Completed as well? No 

- X Log of Borehole 

- Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

- Water Level Data 
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L O G  
OF 

BOREHOLE 

Orllllng Company Eoyles Bros. 
0.10 Drll lod a 5 ,  1987 
Drlillng ~ o t h o d  Hollow Stem Auger 

~ o m m o n t r  Bazreho le backfilled with Portland Tme I cement. 
* Estimated value frm toposr a D h i c  IMP. 

Lltholosle Dorcr lpt lon 

-0 

5 - 

- 10 

- 15 

- 
ARTIFICIAL FILL 

0.0-1.7'  - Ssrrple. Recovered 1.53/1.7' = 90%. 

SAND AND GRAVEL: l i g h t  o l i v e  brown ( 5 Y  5 / 6 ) ;  
quartz and q u a r t z i t e  cobbles; subangular; c l a y ;  

moist. 

- 1.7-2.0' - Sanplc. Recovered 0/0.3' = 0%. 

2.0-3.1' - Sanple. Recovered l.l/l.ll = 100%. 
SAND AND GRAVEL: same as above. 

3.1-6.0' - Sanple. Recovered 1.45'/2.9' = 50%. 
SAND AND GRAVEL: same as above. 

- 6.0-7.8' - Sanple. Recovered 1.26/1.8@ = 70%. 
SAND AND GRAVEL: same as above. 

7.8-10.3' - Sample. Recovered 2 . 1 V 2 . 5 '  = 85%. 
SAND AND GRAVEL: same as above. 

10.3-12.8' - Sanple. Recovered 2.312.5' = 00%. 
SAND AND GRAVEL: same IS above; Yet. 

12.8-15.3' - Sanple. Recovered 2.1312.51 = 85%. 
SAND AND GRAVEL: S e  as above. 

15.3-17.8' - Sample. Recovered 2.0/2.5' = 8ox. 
15.3-15.7': same as above. 

. 

S r m e l o a  C o l l o e t o d  or 
Othor Tor ts  ? o r l o r m o d  / 

HNu background = 2.0. 
WA background = 3.0.  

0.0-10.0': Cenposite 

Sanple: B H W P  
J 

5 . 0 ' :  F i e l d  Screening 
w e :  HNu=Z; OVA.3. 
- 

- 10.0': F i e t d  Screening 
q: HNu=2; OVA=8. 

10.3-12.8': Uater Table 

Sample: BH048710UT. 

15.0':  F i e l d  Screening 

Sa@e. HNur2; OVA-3. 

15.3-15.7': Contact SarpLe: 

- 

BH06871SCT- 

o f  I -- 
?.SO 



L O G  
O F  

BOREHOLE 

I 

L o c  a t ton 

C o o r d l n a t o r  

T o t a l  Dopth 

1 

Drllllng Company  

D a t e  Orl l lod 

Drilling Yothod 

L o g e o d  O y  
Goologlr  t 

~ o r o k o l o / W O l 1  No .  BH4-87 
G r o u n d  S u r f r c o  

W a t o r  L o v o i  E n c o u n t o r o d  

s t a t r c  

0r111or 

H0lp.r 

Dr l l l lng  Flu14 

C o m m o n t r  I /  

1 04 

- 20 

- 25 

- 30 

- 35 

4c - 

1 / 
L l tho loe lc  D o r e r l p t l o n  

_ _ -  

ARAPAHOE FORMATION 1 
15.7-17.8': CLAYSTONE: d e r a t e  o l ive  brown (5Y 
L/4); moist. 

17.8-20.3' - Sanptc. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: same as  above. 

TOTAL DEPTH: 20.3' 

Sampler C o l l o c t o i  o r  
Othor  T o o t 8  ? o r f o r m o d  / 
1 - 20.0': Field Screening 

Sanpte: HNu=2; OVA=3. 

19.3.20.3': Bedrock SamoLe: 
BH048719BR. 



INDEX OF DATA 

Boring No.: BHS-87 

Completed as well? No 

x Log of Borehole 

- Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
Water Level Data - 
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LOG 
OF 

B O R E H O L E  

- B o r o k o l o / w o i i  NO. W5 87 ~ ~ ~ ~ t l ~ ~  Rocky Flats P l a n t ;  881 Hillside 
Coordinates N74997-7  t-XI970.7 G r o u n d  Sur faco  E lorat los  * 5954.2 '  
t o t a l  Depth 1.3 (3' I ~ a t o r  L O V O I  ~ n c o u n t o r o d  None 

- 

- 

0.0-2.0' - Sanple. Recovered 2.0/2.0' = 100%. 
CLAY: yellowish brown (5YR 4/41; sandy; some 

- 
EzZiIiIid / I gravels and cobbles up to 3" diameter; some roots, 

moist. 

2.0-4.0' - Ssnple. Recovered 2.0/2.01 = 100%. 
2.0-28.5': CLAY: same as above. 
2.85-4.0': CLAY: olive brown (5Y 5/6); sane send; 

. occasional pebbles; moist. 
4 . 0 - 5 . 0 '  - Sanple. Recovered l.O/l.O' = 100%. 
4 . 0 - 4 . 5 ' :  CLAY: same as above. 
, 

ARAPAHOE FORMATION 

4.5-5 .0 ' :  CLAYSTONE: dark yellowish orange (10YR - 6/61; moist. 
t _._ 5.0-8.0' - Sanple. 
-' 

Recovered 3.0/3.01 * 1OoX. 
CLAYSTONE: mdiun light gray (N6); abundant 
limonite stains; fractured; moist. 

8.0-13.0' * Sanple. Recover&3.8/5.0' = 76%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 

Samplo8 Col loctod or  
Othor t o r t s  ? o r f o r n o d  / 

HNu background = 2.0. 
OVA background = 3.0. 

0 . 0 - 4 . 5 ' :  Conposite Sample: 

'8HO5870005. 

2 . 0 - 4 . 5 ' :  Contact Sarrpte: 
8HOf8705CT. 

- 5 .0 ' :  Field Screening 
SwRpCo: HNw2; OVAs3. 

7.5-9.3': Bedrock Sanple: 
BH0587088R. 
- 

- 10.0': Field Screening 
S e e .  HWw2; OVAt3. 

I I 
? a g o  1 .f 

- 2 0 '  



INDEX OF DATA 

Boring N o . : 3 6  87 

Completed as well? No 

u t a  in Filc 

- X Log of Borehole 

- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 
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LOG 
OF 

BOREHOLE 

- 0.0-2.0a - Sanple. Recovered 1.712.0 = 85%. 
0.0-0.8: TOPSOIL: modcrate broun (SYR 4 / 4 1 ;  clay- 
rich; sandy; akndant organics; mist. 
0 .8 -2 .0 ' :  CLAY: moderate yellwish brown (ioYR 
5/4); gravels; cobbles up t o  3"; mist. 

- 2.0-4.0' - Sanple. Recovered 0.7/2.0' = 35%. 
CLAY: s m t  as above. 

4.0-4.51: CLAY: same as above. . 4.5-7.75': CLAY: dusky yellowish brown (1OYR 2/21; 
silty; peat at top; moist. . 7.75-8.0': CLAY: moderate yellwish brown (IOYR 
4 / 2 ) ;  silty; sandy; cobbles up to 2"; grades to - light brown (5YR 5/61; moist. 

8.0-13.0' - Sanple. Recovered 4.5l5.0' = POX. 
CLAY: sane as above. 

13.0-18.01 - Senple. Recovered 4.5/5.Oa = 90%. 
13.0-14.3': CLAY: sam as above. 
14.3.18.0': CLAY: moderate yellowish broun (10YR 
4 / 2 ) ;  abmdant gravel; cobbles up to 4"; 
quartzite; subangular; moist. 

- 18.0-23.0' - Ssrrple. Recovered 1.0/5.0' = 20%. 

CLAY: same as above. 

23.0-28.0' : Sanple. Recovered 5.0/5.0 = 100%. 
23.0-25.5': CLAY: same as above. 2- 

Samp1.r Co l loc tod  or  / Othor  t o r t s  P o r f o r n o d  

HNu background = 2.0. 
OVA background = 3.0. 

- 0.0-10.0': Carposite 
Sanple: BH06870010. 

- 5 . 0 ' :  Field Screening 
%nptE HNw2; OVA=3 

- 10.0': Field Screening 
Sanple: HNw2; OVAr3. 
10.0-20.0': Carposite 
Secrple: BH06871020. 

- 15.0': Field Screening 
Ssnpte: HN&; WA.3. 

20.0': Field Screening 
Sanple: HNu=Z; OVA=3. 

2L.l-tS.Sa: Contact SamLe 
BH068R6CT. 



L O G  
OF 

BOREHOLE 

Locat lon  ' B o r o h o l o / w ~ l l  NO. BH6-8' (cofit 'd.)  

C o o r d i n a t o r  Ground  S u r l a c o  Elovat ion  

t o t a l  Dopth  W a t o r  L o r o l  E n c o u n t o r o d  

Drllllng Company  DrIlIor 

0.10 DrIIIod H o l e o r  

Orlll lng Mothod  Orll l ing Fluid 

L o g g e d  By Chocl tod B y  

S ta t lc  

Ooo logt r t  

Commont r  

L i tho log ic  D o r c r l p t l o n  

ARAPAHOE FORMATIUN 

5.5-28.0': CLAYSTONE: o l i v e  gray (5Y 5/21; 
k n d a n t  i imonite  s t a i n s ;  f ractured;  moist.  

28.0-30.0' - Sanple. Recovered 5 . 0 / 5 . 0 '  = 100%. 
CLAYSTONE: same as above. 

- 25.0': F i e l d  Screening 

Sample: HNu=2; OVA=3. 

27.0-30.0': Bedrock SamLe: 
EHO6873OBR. 

30.0': F i e l d  Screening 
Sample: "-2; OVA=3. 



INDEX OF DATA 
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Data in File 
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LOG 
OF 

BOREHOLE 

Location Rockv Flats P l a n t :  881 Hillside ~ o r o h o ~ o / w o i i  NO. M7-87 

Total  Dopth 19.0 '  W ator L O V O I  tncountorod  None 

Drllllng Company Bpvl~s m. 
Oat. DrIIIod &v 36.  1987 Holpor  T. I k r r i t t  
Drllllng Yothod XOllaW StelIl hlCTer 

Lo9e.d m Y  K. D. Holliway 

Ground s u r r a c o  E l o r r t i o n  * 5 9 9 7 . 8 '  C0ordlnrt.s N35304.9 C21214.4 

Statlc N/A 
Dr111er A. Shade 

Drl l l lng  f luld 

' C h ~ e k o d  D y  
Goologlrt 

Commonts 

- =  

5 - 

f 

- ARTIFICIAL FILL 

- 0.0-1.3 - Sanple. Recovered 1.2/1.3 = 92%. 

- gravel, quartzite cobble at a 0.8'; grass 6 roots; 

- 
CLAYEY SAND: dusky brown (SYR 2/2); quartzite 

dwp. - 
2.0-5.0'  - Sanple. Recovered l.78/3.0 = 59%. 

fr 2.0-3.1': Lost core; 
3.10-4.80': CLAY: moderate brown (SYR 4 1 4 ) ;  sandy 
to gravelly (quartzite) gravel; subangular; sand 
2.5-2.0 9; danp to slightly moist. 

$ & 
ARAPAHOE FORMATION 

0 - Sanple. Recovery 3.2/&= l o a .  
I :  CLAYSTONE: light olive gray (5Y 5/2) - - with dark yellowish orange (IOYR 6/61 iron 

staining in fractures; danp. 

weathered; slightly damp. 
7.5-8.0' CLAYSTONE: moderate olive brow (5Y 4 / 4 )  
with dark yellowish orange (10YR 6/6) iron 

weathered; dry to slightly danp. 

. 6.5-7.5' CLAYSTONE: light olive gray (5Y 7/2) 

8.0-13.0' - Sanple. Recovery 5.0/5.0' = 100%. 
CLAYSTONE: olive gray (5Y 4/11 to olive black 

- -= . . 15 
- .. .. (5Y 2/1) with iron staining weathered; slight 

TOTAL DEPTH: 13.0' 

Srmplos Colloctod or 
Othor Tort8  ? . r to rnod  / 

HNu bckgrbMd = 1.0-1.2. 
No OVA readings. 

** 
4 . 3 - 4 . 8 ' :  Contact Sample: 
BH078705CT. 
- 5 .On : F i eld Screeni ng 
Sample: HNwl.2. 

5.0-10.0': Cmposite 
Sanple: BH07870510. 
7.6-9.68': Bedrock Sampte: 

BH078708BR. 

9.68-10.35': Uaste Sanple: 

10.0': Field Screening 
semple: HNw1.3. 
10.35- 13.0' : Cocrposite 
Sanple: BHO7871013. 

B H O ~ ~ ~ ~ O W S  
- 



INDEX OF DATA 

Boring No.: BH8-87 

Completed as well? NO 

x Log of Borehole 

- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 
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- 
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LOG 
OF 

BOREHOLE 

COL LUVI l a  

Recovered 1.2/2.01 - 6Q%. 0-2.0' - Sanple. - ,-- SAND AND GRAVEL: moderate brom (5YR 4 / 4 ) ;  
clay-rich; guartzite gravel; grass and roots; sand 
3.0-2.5 0; angular; dry. , .  3 : 0 . . .  

5 

10  

2.O-4.Ot - Sanple. Recovered 1.2/2.0' = 60%. 
SAND AND GRAVEL: moderate brown (5YR 4 / 4 ) ,  (5YR 
3/61; quartzite gravel; 3.0-2.5 0; subangular. 

- 

4.0-7.0' - Senple. Recovered 2.8/3.01 = 93%. 
4.0-4.7: SAND A 0 GRAVEL: same as above. 

5/61; light brow (5YR 5/6) stains in fractures; 
occasional quartzite cobbles (4.0 0 to 41 

4.7-6.8: SANDY & : derate yellowish brom (10YR 

ad; f ine-grained (3.5-4.0 P); 

--- 
7 .0 -9 .5 ' :  Sanple. Recovered 3.V2.5' = 120%. 
7.0-7.2': same as above. 

7.2-9.5': CLAYSTONE: light olive gray (5Y 5/21; 
trace sad.3.5-4.0 0; trace caliche; dark 
yellowish orange (10YR 6/61 stains; smll 
fractures; weathered; danp to dry. 

9.5.12.0' - Sample. Recovered 2.4/2.5' = 96%. 
CLAYSTONE: same as above. 

- 15 

HNu background = oX.O.~J 
OVA background =PR. o.o 

0.0-6.1l: Conposite Sanple: 
BH08870007. 

- 5.0': Field Screening 
Sample: HNwO.2; OVA=O.2. 

6.1-7.0': Contact Sarple: 
BH088707CT. 

- 10.0': Field Screening 
Sample: "~~0.2; OVA=O.I. 

10.2-12.1': Bedrock Sample 
81108871OER. 



L O G  
OF 

B O R E H O L E  

L o c a t l o n  

COOfdlll8tO8 

T o t a l  D o p t h  

Drllllng Company 

Oat0 Drlllod 

Drllllng Y o t h o d  

Goologlot  

W i t o r  L o r 0 1  t n c o u n t o r o d  

8 to (IC 

Dr i l lo r  

n o i p o r  

Dr l l l lns  Cluld 

C h o c k 0 4  B Y  

v Commontr  

L l t h o l o g l c  D o r c r l p t l o n  

-20 I I - Senple. 
same as above. 

Recovered 3.V3.0' = I o n .  

TOTAL DEPTH: 15.0' 

- A n  I I 

S8meIor C o l l o c t o d  or  
Othor  t o o t 8  C o t f o r m o d  / 
- 15.0': Field Screening 
Sanple: HNu=O.2; OVA=O.2. 
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LOG 
O F  

BOREHOLE 

dam. - - =-  6.03-7.0': SANDY CLAY: dusky yellowish brown 
; trace quartzite cobbles; moist to wet. -- -- ---#@$ CLAY: dark yellowish brown (10YR 4/21; 

trace quartzite cobbles - 1.0 to l/2" diameter; .. -- -- trace caliche; danp. 

6 o r o h o  Locat ion  Wkv Flats Plant; 881 Hillside 
Coordinator &i35797.4 F71587.7 G r o u n d  
T o t a l  0 0 p t h  15.0'  W a t o r  

Drl l l lng  Company  b y l p '  Rrr?s. 

D a t o  DfI I lod mV 29,1987 
D r l l l o r  

Holpor 

r / W o l l  No.  BH?-87 
~ u r r a c o  ~ ~ o r r t ~ o n  * 5966.0' 
or01 E n c o u n t o r o d  6.03' 

Stat lc  2 2 %  

R. Sham 
A. Bodav 

i 

Drl l l lng  Fluld Drll l lng Yothod  -r 

LoS9.d BY K. D. Holliwav 
Goolog l r t  

C o m m o n t r  

t t t  - 20 I I I 

S a m ~ l o r  C o l l o e t o d  or  
T o r t 8  ? o r f o r n o d  

HNu background = 0.4-0.6. 
OVA background = 0.0. 

0.0-10.0': Conposite 
Sanple: BH09870010. 

5.0'  
SamF 
- Field Screening 

e: HNu-1.1; OVA=O.O 

6.03-6.60': Uater Table 
Sanple: EH098706UT. 

? a g o  o f  - 



LOG 
O f  

BOREHOLE 

L o c a t l o n  

C O O f d l n a t O ~  

T o t a l  Dopth 

Drllllng Company 

Oat. Drlllod 

Drllllng Mothod 

L o g g o d  By 
Goologlr t  

BH9-87 (cont ' ria ) B o r o h o l o / W o l l  No.  

G r o u n d  S u r l a c o  

W a t o r  L o v o l  L n c o u n t o r o d  

S t a t l e  

D r l l l o r  

n o i p o t  

Drll l in# Fluid /1/ 
C h e c k 0 4  m y  

Commontr  // 

/ 
Ll thologlc  D o r c r l p t l o n  

f 
8.0-11.0' - Sanple. Recovered 3.0/3.0 = 100%. 
8.45-11.0': CLAY: light olive gray (5Y 5/2) uith 
dark yellowish orange (IOYR 6/61 iron staining; 
trace quartzite cobbles - 1.0 to 1/2" diameter; 
trace caliche; damp. t 
11.0-15.0' - Sanple. Recovered 4.0/4.0 = 100%. 
11.0-11.3: CLAY: light olive gray (5Y 5/21 uith 
quartzite cotbles, trace caliche; danp. 

ARAPAHOE FORMATION 

11.3-15.0': CLAYSTONE: light olive brown (5YR 5/6) 
ueathered, caliche and iron staining in small 
fractures; danp to dry. 

TOTAL DEPTH: #, 
K O  

40 ' I - I 

S a m @ l o r  C o l l o c t o 4  or 
Othor  t o r t e  Corfornod  / 
- 10.0': Field Screening 
Ssnptr: HNu=1.0; 0VAtO.l 

10.08-11.31: Contact 
Sanple: BH098711CT 

14.3-14.75': Bedrock 
Sanple: BH098714BR. 

15.0': Field Screening - 
-8SnptU: HNurl.0; OVA-0.:. 
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L O G  
OF ' 

BOREHOLE  

L o c a t l o n  -kv Elafs P M & H  ill side Boroholo/Wol l  No.  BH10-87 
C o o r d l n r t e r  -9 E71 375 .4  

T o t a l  Depth a%,& a@ W i t o r  Levo1  E n c o u n t o r o d  None 
Ground s u r f a c e  ElOVrtlOR * 5964.3' 

/ -  I 1 

Drllling Company Bovles Bros. 

Drill ing Y o t h o d  u 1 m  s t m a -  
0.10 Drlllod June 1. 1987 

2% c E 4  C Y 8  
C o m m o n t r  No water encountered during dril l ing.  Borehole badkfilled w,& & 

I c p w n t .  
* Est imted  value f m  t o q a p h x  map. 

( 1  
I 

ARTIFICIAL FILL 

CLAYEY SAND: pale yellowish brown (10YR 6/21: 
quartzite cobbles; subanuglar; grasses L roots; 
trace caliche; dry. 

2-4.5' - Sacrple. Recovered 0/2.5 = OX. 

I - Sanple. Recovered 0.95/2.0i = 48%. 
SAND: moderate yellowish b r m  (10YR 5/41; 
ite cobbles L pebbles (0.0 P to 2'1 

moderate yellowish brown (IOYR 5/41; trace light 
brown (5YR 5/61 stains; sand (3.5-40 01, dry to 

10.5-12.S1 - Sanplo. Recovered'0.5/2.Oi = 25X. 
SANDY CLAY: light olive gray (5Y 5/21 with trace 
Light brwn (5YR 5/61 stains; weathered; quartzite 
cobbles; slightly dap. 

12.5-11.5' - Senple. Recovered 0.45/2 .0 '  = 23%. 
Same as above; trace caliche; dry. 

14.5-16.5' - Sample. Recovered 2.1/2.01 = 105%. 
SANDY CLAY: pale yellowish brown (IOYR 6/21 to 
dusky yellow ( 5 Y  6/41; occasional quartzite 
cobbles; trace caliche and Fe stains; weathered; 

S r m p l o r  C o l l o c t o #  or  

HNu background = R4.a g 
OVA background = 0.0. 

0 . 0-10 . .  0 ' -  Composite 
' Sample: BH10870010. 

- 5.0': Field Screening 
Sample: HNu=0.4; 0VA.O.O. 

' - 10.0I': Field Screening 
Sample: HNu=O.C; OVA=O.O. 

10.6 - 10.95': 
S-\e: 

- 15.0': Field Screening 

Salrple: HNu-0.4; OVA=O.O. 



L O G  
O F  

BOREHOLE 

Locat lon 

Coord lna to r  

Tota l  Doptk W a t o r  L o r 0 1  L n c o u n t o r o d  

Drilllng Company 

Oat.  Dr l l lod  

Drlll lng Yothod  

Loggod  B y  
Goologlet  

C h o c k 0 4  B y  C h o c k 0 4  B y  

Commontr  - 

Ll t  hologlc Oorer lp t lon  7 
16.5-19.5' - Sanple. Recovered 3.0/3.0' = 100%. 
CLAYEY SAND/SANDY CLAY: moderate yellowish brown 
(10YR 5/61 to dusky yellowish brom (10YR 2/2); 
occasionel quartzite cotbles; sand 3.5-4.0 8; 
trace caliche; subrwnded; sand/gravel Lens at 
17.3'; dam. 

19.5-22.0' - Senple. Recovered 2.6/2.5' = 104%. 
19.5-20.0': same as above. 

ARAPAHOE FORMATION 

20.0-22.0': CLAYSTONE: light olive gray (5Y 5/21 
with dark yellowish orange (10YR 6/61 stains; 
nodules dusky red (10YR 2/21: trace fine-grained 
sand; weathered; trace caliche; dry to slightly 
dam. 

22.0-25.51 - Sanple. Recovered 3.U3.5' = 97x. 
CLAYSTONE: light olive gray (SY 5/21; with light 
brow (SYR 5/6) stains and dusky red (1OYR 2/21 
iron nodules; trace caliche; trace very 
fine-grained sand (3.5-4.0 8); weathered; dry. 

TOTAL DEPTH: 

Samplor  Col loctod or / Othor  T o r t 8  C o r l o r n o ~  

18.95-20.0': Contact 
Sanple: EH108ROCT. 

- 20.0': Field Screening 
Sempk: HNus0.4; OVA-0.2 

23.0-25.4': Bedrock Sarnpie 
BH108723BR. 

0 

e 



INDEX OF DATA 

Boring No.: BHll-87 

Completed as well? No 

X Log of Borehole - 
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Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 
- 
- 
- 
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LOG 
OF 

BOREHOLE 

Locatlon R D C b  Flats P lant: 881 mllside b o r o h o l o / W o l ~  No.  ~ ~ 1 1 - 8 7  
Coord ln r to8  N?c(?17 fi ??71?40-4 Ground S u r f r c o  Elovrt lon * 5969.8 '  
t o t a l  D ~ p t h  3 9 - 4 0 '  W i t o r  L o v o l  Encountorod 13.90' 

Drllllng Company Rovlps Rros. Drl l lor  R. Sharp 
Date Drl l lod Jllnp 7 .  1987 Holpor  A. 
Drllllng Yothod  J & l l a w  Stem A u s e r  Drl l l lng  Fluid wne I 

Logged l)y  K- n. HqJJ&qav Chocked  B y  

e 
Strt lc  N/A 

GOOlOgl8t 

Commont8 Borehole backfilled w i t h  Portland Tlrpe I cement. 
* Estimated value frcan topgraphlc m p .  

~ 

I I I / 

-0 

5 

- 10 

15 - 

ARTIFICIAL FILL .. 
- 0-2.51 - Sample. Recovered 2.0/&=f?f 

/t CLAYEY SAND: moderate yellowish OY 5/4); 
E-'-'-'--/ _ _ _ -  --- , quartzite cobbles; subangular; s m  asphalt (20x1; 

2.5-5.5I - Senpie. Recovered 3.0/3.01 = 100%. 
CLAY: light olive gray (SY 6/11; occasional 
quartzite cobbles (<0.5l1); shangular; trace 
asphalt to 2.75l; caliche in fractures; laminated; 
iron stains; danp to mist. 

5.5-8.01 - Sanple. Recovered 2.9S/2.S1 = 110%. 
SANDY CLAY: dark yellowish orange (10YR 6/61 with 
light olive gray (5Y 5/21: iron stains; quartzite 
cobbles; subangular to subrounded; d a m  to moist. 

COLLLNlu 

8.0.10.5~ - Sanple. Recovered 2.W2.5' = 80%. 
CLAY: dark yellowish brwn (IOYR 4/2); to dusky 

yellwish broun (10YR 2/21; quartzite cobble; 
subrwnded to angular; denp. 

10.5-13.01 - Sample. Recovered,3.2/2.5I = 138%. 
10.5-10.7: same as above. 

L 

hv 
ARAPHOE FORMATION 

10.7-13.01: CLAYSTONE: light olive gray (5Y S a  
with dark yellowish orange (10YR 6/6) stains; 
ueathered; damp to dry. 

- 20 I I I 

S r m p l o s  Col loctod or 
Othor  t o r t 8  C o r f o r m o d  / 

HNu background = 0.6. 
OVA background = 0.6. 

0.0-10.0': Conposite 
Samle: BH11870010. 

5.0': Field Screening 
Sample: HNus0.6; OVA.3.5 
- 

8.7-10.7l: Contact/Uar:c 
Sample: BH11871lCT. 

- 10.01: Field Screening 
Sample: HNu=0.6; OVA=::.: 

1 

13.9-17.0': Water Table/ 
Bedrock Sarrple: BIi11871LuT 



LOG 
OF 

BOREHOLE 

Locatlon 

Coord lna to r  

T o t a l  Dopth 

~ o r o h o l o / W o l l  N O .  BHll-87 (cont'd.) 
Ground S u r f r c o  E l o r r t l o n  

W r t o r  L o v o l  E n c o u n t o r o d  

8t8t lC  

Drllllng Compony DrIIIor 
D a t ~  Drlllod 

Drilling Yothod  

Loggod 8y 
G o o l o g l r t  

noipor  

Ori l l lng Fluid 

C h e c k o d  BY 

Commontr  I 

/ 
Lithologic D o r c r l p t l o n  

t 
/ 

T 
13.0-16.0' - Sample. Recover4 3 . 0 / 3 . 0  * 100%. 
CLAYSTONE: Sam as above; wet zone of iron 

modules; dark yellowish brown (IOYR 2/21 at 
13.9-16.25'. 

16.0-19.5' - Sanple. Recovered 3.4/3.5' = 97%. 
CLAYSTONE: light olive gray (SY'5/2) with dark 
yellowish orange (10YR 6/6) stains; caliche and 
iron stains; weathered; dry. 

t TOTAL DEPTH: 19.40' 

S i m p l o r  COl loctod o r  / Othor  T o r t s  C o r f o r m o d  

15.0': Field Screening 
Sanple: HMu=0.6; OVA-0.6. 
- 



INDEX OF DATA 

Boring No.: BH12-87 

Completed as well? No 

Rata I* F1k 
. .  
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- Packer Test Data and Results 

and Results 
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L O G  
OF 

BOREHOLE 

Location -Plats. : 881 Hillside Boroholo/  W 011 No.  BH12-87 
Coord lna to r  JJ1C1137 3 ~ 7 1 6 d 7  1 G round  S u r f a c o  E lo ra t ion  * 5 9 7 4 . 8 '  
Tota l  Dopth 17-0' W a t o r  L o r 0 1  Eneounto tod  None 

Drllllng Company W p . 9  Rros. Drt l lor  A .  Shade 
Oat.  Drilled Jav 77, 1987 Holpor  T. Merrltt 

Drll l lng F lu id  Nane - Orllling Yothod  H n l l w  St-r r n  

Logged BY El. D. Gard C h o c k o d  by 

s tat i c  N/A 

aoologlrt  

No water encountered during dril l ing.  Commontr  
TvDe I c m t .  

, * Estimated value fran topoqlraRhic map. 

Borehole 
W 

/ 
Samelor  Col loeto4 or  

Othor Tortr C o r f o r n . 4  / 
0 

- 

0.0-2.0' - Sanple. Recovered 1.9/2.0 = 95%. 
SANDY CLAY: moderate brown (5YR 4 / 4 ) ;  sand 2.0-2.5 ---- - -_-  

---- 6; subangular; moist. ---- 

2.0-4.0' - Sanple. Recovered 2.0/2.0 = 100%. 
2.0-3.35 CLAY: dark yellowish btoun (IOYR 6/21; 
moist. 

ARAPAHOE FORMATION 

3.35-4.0: CLAYSTWE: olive gray (51 3/2); limonite 

4.0-7.0' - Sanple. Recovered 2.49/3.0 = 83%. 
CLAYSTONE: same as above; moist. 

7.0-12.0' - Sar@e. Recovered 5.0/5.0 = 100%. 
7.0-10.0': same IS above; moist. 
10.0-10.5': SANDY CLAYSTONE: olive gray (5Y 3/21; 
sand 3.5-3.0 0; very moist. 
10.5-12.0'.: CLAYSTONE: olive gray (5Y 3/2): 
fractured; nunerous limonite stains; moist. 

15 -:-E-:-: - 12.0-17.0' - Sanplc. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above; moist. - - - _  - - - _  - - - _  

TOTAL DEPTH: 17.0' t t t  
- 20 ttt 

HNu background = 2.0. 
OVA backgrwnd = 3.6. 
G a m  background = 0.09 
counts/minute. No readings 
above background. 

0.0-2.25': Contact SarrpLe: 

BHl28702CT 

5.25-6.5l: Bedrock Sarrpie: 
BH128705BR. 



XNDEX OF DATA 

Boring No.: BH13-87 

. Completed as well? NO 

Data in F k  
e .  
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- Packer Test Data and Results 

Water Level Data - 
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LOG 
O F  , 

BOREHOLE 

BH13-87 L o c a t i o n  RDckv Flat s Plant :  881 Hillside ~ o r o h o l o ~ w ~ i i  No. 

Coordlnmtor dE21342,1~ Ground 8 u r t r c o  Elorat lon * 5937.0' 
Total  Doeth 17 .3 '  W a t e r  L o r 0 1  t n e o u n t o r o d  2 

Drlll lng Company D r l l l o r  R. Sharp 

Oat. Drlllod May 3 9 .  1987 Holpor A. m a y  
Orllllng Y o t h o d  Hollm Stem Auger Drll l lng f i u i d  None f - ,  

L o g g o d  By K. D. Holliway 

8 t r t l c  N/A 

e 

C h o c k o d  B y  
Goologlr t  

E4n N a n  go  

I) 
No w a t e r  encountered during drilling. Borehole b a c k f i d  w i , $ ' ~ A n A  

'i' 

Tze I c e n t .  
* Estimated value fran topgraphc m p .  

/ 

I I I 

0 - 
P L W I W  CDlSTW8EO~ 

0.0-2.0' - Sample. Recovered 1.W2.0 = 90%. 
SANDY CLAY: dark yellowish brown (IOYR 4/21; trace 
sand fine-grained; occasional quartzite pebbles 
and cobbles up to 2 cm in diameter; subrounded; 
some rwts; d m .  

5 2.0-4.0'  - Sample. Recovered 1.6/2.0 = 80%. 
- 

2.0-33': QUARTZITE COBBLE: with caliche deposits; 

subangular; 5 cm diameter. 
3.3-3.6: SANDY CLAY: dark yellowish brown (10YR 
4/21; quartzi te pebbles up to 2.5 a diameter; 
subangular to subrounded; danp. 

L 4.0-7.0' - Sale. Recovered 3.0/3.0 = 100%. 

- quartzite pebbles and gravel up to 4 n dieter; SANDY CLAY: moderate brown (SYR 4/41 with 

subrounded to subangular; trace fine-graincd sand; 

7.0-10.0' - Senple. Recovered 2.9/3.0 = 96%. 
SILTY CLAY: grayish orange (10YR 7/41 to very pale 
orange (10YR 6/21 with quartzite pebbles a t  
7.2-7.4' up to 2 cm diameter; subangular to 

1 quartzite pebbles- d 
3 .o',";s& 

-% 
Recovered 2.0/#= m. 
LAY: moderate brown (5YR 4/61 

to light brown (5YR 5/61 with quartzite gravel and 

subrwnded; daw. 

ameter; subangular to 

.- -- a- 

t t t  
. - 2e' I I 

S a m p l o r  C o l l o c t o d  or / Othor t o r t s  P o r t o r n o d  

HNu background = 0.6-0.8. 
OVA backgrovd = 2.0-2.2. 

0.0-10.10': C#rposite 
Sanple: BH13870010. 

- 5.0': Field Screening 
Sanple: HNu-0.6; OVA.0.2. 

- 10.0': Field Screening 
Sanple: HNu=l.O; OVA11.8. 

10.10-11.56': Contact 
@ample: BH13871 ICT. 



LOG 
OF 

BOREHOLE 

L o c r t l o n  

C o o r d l n a t o r  Ground S u r l r c o  E l o r a t l o n  

t o t a l  009th W a t o r  Lor01 E n e o u n t o r o d  

Drl l l lng Company  D r l l l o r  

0.10 0rl I lod Holpor  

Drllllng Method Drl l l lng Clu ld  

Loggod B y  

S t a t l c  

Chockod  B y  
G o o l o g l r t  

C t A R r  r n r g o r  
Commonts  Y 

f 
i 

ARAPHOE FORHATION 

11.56-12.01: CLAYSTONE: light olive brow (5Y t 5/61: weathered; ca!iche stringers (horizontal 
from 11.56- 12.0l); daw.@ 

12.0-14.01 - Sanple. Recovered 2.0/2.0 = 100%. 
CLAYSTONE: Light olive broun (SY 5/61; weathered 
with caliche stringers; danp. 

14.0-17.5 - Sanple. Recovered 3.W3.5 = 94%. 
CLAYSTONE: dark yellowish orange ( IOYR 6/6); 
weathered; trace silt and iron staining; danp. 

TOTAL DEPTH: 17.3l 

1 
- 40 tl. 

S a m p l o r  C o l l o c t o d  or 
O t h o r  t o r t s  ? o r t o r n o d  / 

15.0': F ie ld  Screening 
SanpLe: HNw0.6; OVA=2.2. 

14.56-16.2': Bedrock 
Sanple: BH138714BR. 

- 

B 

0 



INDEX OF DATA 

Boring No.: BH14-87 

Completed as well? NO 

x Log o f  Borehole 
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- Well Development Summaries 
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and Results 

Packer Test Data and Results - 
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LOG 
O F  

BOREHOLE 

Drllllng Company Bovles Bros. 
Oat. Drlllod &lJ 2 8 ,  1987 
Orl l l lng  Yothod  H O l l O W  Stern Auaer 
Loggod BY K. D. Gard 

Goologlrt 

~ o r o k o l o / W o l l  No.  BH14-87 
Ground  S u r f a c o  E lovat lon  * 5 9 2 8 . 0 '  
W a t o r  L o v o l  E n c o u n t o r o d  ?;One 

0r111.r A. Shade 
Holpor  T. Fkrritt 
Drl l l lng f lu ld  

C h o c k o d  By 

Statlc  N/A 

C E A m  W a n a n o r  
Eo water encountered during drilling. 
Type I cement. 
* Estimated value frcxn topographic mD. 

Borekole backfilled did Port&d Commonta v 

/ 

COL L W  I un 

0.0-2.0' - Sanple. Recovered 1.1/2.0 = 55%. 
CLAY: dusky brown (5YR 2/2); silty; large cobbles; 

LI topsoil: moist. 

2.0-4.0' - Sanple. Recovered 2.0/2.O = 100%. 
2.0-3.3: SANDY GRAVEL; dusky brown (5YR 2/21: 
large cobbles; moist. 

3.3-4.0: SANDY CLAY: dusky brown (5YR 2/21: moist. 

4.0-7.0' - Sample. Recovered 2.91/3.0 = 97%. 

- 

12.0-17.0 - Sanple. Recovered 4.7/5.0 = 94%. - CLAYSTONE: same as above: moist. 

TOTAL Depth: 16.7' t l T  
t t t  

Sampler Col loctod o r  / O t h o r  T o r t s  ? o r f o r ~ o l  

HNu background = 0.2. 
OVA background = 3.0. 
Alpha background = 0.1 
counts/minute. 

2.01: HNw2.O on core. - 
2.0-2.9': Waste Sample: 

5.5.6.5': Contact SarpLe: 
BH148706CT. 

8.0': HNu=t.o on cote. 

7.75-8.0': Uaste SamLe 
BH148703W2. (Doubled as 
bedrock sanple.) 

6.5-9.0': Bedrock SampLe: 
BH148709BR 



INDEX OF DATA 

Boring No.: ~ ~ 1 5  - 87 

Completed as well? NO 

x Log of Borehole ' 

Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

- 

and Results 

Packer Test Data and Results - 
Water LeveI Data - 
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LOG 
OF  

BOREHOLE 

L o c a t i o n  R o c h  Flats Plant: 881 Hillside E o r o h o l o / W o l l  NO. W E - 8 7  
C 0 0 d 1 n t (I N3%2 1 . 2  E21822.2 
T o t a l  D o p t h  J//c ( ,  I' 

G r o u n d  S u r f a c o  E l o v a t i o n  * 5985.3l 
-4 W a t o r  L a v o l  E n c o u n t o r o d  Yone 

S t r t l c  V I P  

Drllllng C o m p a n y  B o Y k S  Bros. DrII Ior  A. Shade 
Oat.  Dr i l led June 3, 1987 Holpor  T. Pkrritt 
Drllllng Y o t h o d  

Lo9g.d B Y  y. n. c& 
Orl l l lng F l u l d  

C h ~ c k o d  B y  

u r n  S t m  Ai :qpr 

G o o l o g l r t  

. .  
~ o m m o n t r  5 '0 water PZOIIR ter- d u r b c  driulpc I .  

'It/pe I cement. 
* sstrrnated value fran topq-raphic map. 

% rehole 

/ 
S a m p l o r  C o l l o c t o d  or 

O t h o r  T o r t r  C o r f o r n o d  / 
0.0-2.0' 

T.muvTu- L 

Sanple. Recovered 2.0/2.0 = 100%. 
SANDY CLAY: moderate yellowish brown (IOYR 5/4); --- gravelly; sane cobbies; moist. 

2.0-4.0' Sanple. Recovered 2:0/2.0 = 100%. ---- 
SANDY CLAY: Same as above; mist. 

4.0-7.01 - Sanple. Recovered 1.V3.0 = 50%. ' 
SANDY CLAY: same as above; moist. 

--*. 

- Sanple. Recovered 3.W5.0  = 76%. 
same as above; moist. 

9.5-12.0': SANDY CLAY: moderate reddish brown 
(IOYR 4 / 6 ) ;  very sandy; nunerws iron nodules; 
mist. 

12.0-17.01 - Sanple. Recovered 0.0/5.0 = 0%. 
SANDY CLAY: dark yellowish brown (10YR 4/2); 
cuttings clay, sandy, velly. moist. %&? - Sanple. Recovered 0.W2.O = 40%. 

SAU'DY CLAY:. sane as above; mist. 

ARAPAHOE FORMATION 

- Sanple. Recovered 2 . W 5 . 0  = 40%. 

!4 I 
,/ A l C L A Y S T O N E :  olive gray (5Y 3/21; moist. 

HNu background = 0.2. 
OVA background = 1.0. 
C m  background = 0.05 
counts/minute. 

0.0-5.0l: Campsite S a m . e :  

BH15870005. 

Insufficient recovery :: 
samle contact. 



L O G ,  
OF 

BOREHOLE 

L o c r t l o n  a o r o ~ v o t o /  w 011 N O .  BH15-87 Icont'd 
Coordinator  G r o u n d  S u r l r c o  E l o v r t l o n  

T o t a l  D o p t h  W r t o r  L o v o l  E n c o u n t o r o d  

Drl l l lng Company  Drt l lo r  

D i t .  0r111od Holpor  

Drll l lng Mothod Orl l l lng Fluld 

Loggod B Y  Checkod  81 

S t r t l c  

G o o l o g l r t  It. Y a n r g . q  

C o m m o n t r  

/ 
Lithologic DO8Cr lpt lOn 

- 24.0-26 .0 '  - Sanple. Recovered 1.5/2.0 = 75%. 
CLAYSTONE: same as above; moist. 

TOTAL DEPTH: @ 



INDEX OF DATA 

Boring No.: BH16-87 

Completed as well? No 

- X Log o f  Borehole 

- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 
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LOG 
OF 

BOREHOLE 

Drl l l ln@ f l u i d  

gxLLNlLll 

0.0-2.0' - Sarrple. 
CLA YEY SAND: dusky brown (5YR 2/21; topsoi 1; 

Recovered 1.0/2.0 = 50%. 

- 10 

-15 t 
TOTAL DEPTH: 12.0' 1 t i  

HNu background = 0.8. 
OVA background = 1.0. 

0.0-1.8': Contact Sample: 
BH168702CT. 

2.0-6.01: Conposite San'pLe 
BH16870206. 

6.0-6.5': Bedrock Sawle: 
BHl68706BR. 



INDEX OF DATA 

Boring No.: BH17 - 87  

Completed as well? NO 

x Log of  Borehole 

- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 

ai ~ L S X D E  AREA REXEDIAL MV~STIGATION RGPGILT 
ROCKY ?UT9 PLANT, GOLDEN, COLORADO 



LOG 
O f  

BOREHOLE 

weathered, trace caliche, iron staining - light 
brown (5Y5/6); dry. 
6.70-7.00': CLAYSTOWE: light olive gray (SY 5/21 
weathered; iron staining (10%) light brown 
(5Y5/6); dry. 

.m  . m  I.. 

a. . .. 

Location F]atc P la+: 881 u s i d e  
C 0 0 r d In a t 0 r 
t o t a l  Dopth 11.9' 

N35359. 5 E22121.2 
Boroho lo/WoII  No .  m7 - 87 

Ground s u r r a e o  E ~ o r a t ~ o n  * 5 9 5 6 . 0 '  
W a t o r  L o r o l  E n e o u n t o r o d  

S t a t i c  N/n 
DrIIIor 

H o l p o r  A. W a v  
Drl l l lng  f luld 

Chock.# B y  

- 
comrnOnt,  NO water encountered durina drillincr. BorPhole Sackfl,led ' 1  y& i h)portlAne 

Type I cement. 
* Estimated value frm topgraphic mD. 

1 I I 1 I 

L l t h o l o g l c  D o r c r l p t l o n  

f I / I - 
CDLLWlU 

- - 0-2.0' - Sanpte. Recovered 1.4/2.0' = 70%. 

- occasional quartzite cobbles up to 0.25'l diameter, 
CLAYEY SAND: dark yellowish brow (10YR 4/2); 

/I subrounded; 'grass 8 roots 0.0.2. Dry. 

2.0-4.0' - Sanplc. Recovered 1.9/2.0 = 95%. 
CLAY: moderate yellowish brown (IOYR 5/4); 

- 
occasioocrl quartzite cobbles s u b r d e d  up to 1.0' 
diameter; trace sand 3.5-4.0 D; Trace iron f-'-!'-:*/A staining dark yellowish orange (IOYR 6/61, dry. 

-_ - -  _ _ - -  

- I 5  i 7.0-9.5' - Sanple. Recovered 2.6/2.5 = 104%. 
7.0-8.70': CLAYSTONE: light olive gray (5Y 5/21 to 
light olive brown (51 5/61 uith 20% iron staining; 
dark yellowish orange (10YR 6/61 weathered, 
caliche; dry. 

- 20 ' I I 

S a m ~ l o r  C o l l o e t o d  or  
O t h o r  t o r t e  P o r t o r m o d  

HNu background = 0.4. 
OVA background = 2.0. 

0.0-3.9': Conposite Sample: 
BH17870005. 

- 5.0 ' :  Field Screening 
Sample: HNu=0.4; OVA.2.: 

3.9-5.25': Contact Sample: 
BH178705CT. 

_. e t  



Tota l  D o p t h  

Drll l ing Company  

0.1. Drl l lod 

Orlll lng Y o t h o d  

L o g g o d  Ry 
GOOlOglrt 

C o m m o n t r  W 

/ 
L i t h o l o g i c  D o r c r l p t l o n  

9.5-12.0 - Sanple. 
9.5-10.01: CLAYSTONE: light olive gray (5Y 5/2) 
weathered. 
orange ( 1 0 Y R  6/6); trace caliche; dry. 
10.0-17.98: CLAYSTOWE: Light olive gray (SY 5/2) 

to light olive brown (5Y 5/61. weathered; caliche 

Recovered 2.4/2.5 = 96%. 

Trace iron staining dark yellowish 

roo staining (10%) light brown (SY 5/6); dry. 

TOTAL DEPTH 11.9' 

i 
Samploa  Co l loc tod  o r  

O thor  T o r t s  Cor fo rmod  / 
10.0': Field Screening 
Sanple: HNu=0.4, OVA=2.0 
- 

0 

a 



INDEX OF DATA 

Boring No.: BH61-87 

. Completed as well? No 

x Log of Borehole - 
- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 
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LOG 
OF 

B O R E H O L E  

- 

- 

. Locat ion a c k v  F l a t s  P b t  : 881 m l s i d e  Area B o r o k o l o / w o ~ ~  NO.  BH61-87 
Coordinator 35 1?3.75 E 77740.93  Ground S u r t o c o  E l o r r t l o n  5 9 3 1 . 7 3 ‘  
T o t a l  00pth 1L.m’  ~ a t o r  L O V O I  En tounto rod  None 

Drlll ing Company Bovles Bros .  Dr111.r T. High 
Data Drll lod Ortoher 1 7-1q.  1987 Holpor  B. Keenev 
Drllllng Yothod  Hollow Stem Auger Di l l l i ng  c l u i i  None 
L o g g o d  By J -  ~ ~ ~ b ,  C h 0 c k . d  By  

Static 

Gooioglrt  Slto Y a n o q o r  

C E A R C  Y o n a g o r  
Commontr Borehole backfilled with Portland Tvpe I cement. 

of quar tz i te  a n d  coal. 
-. 

A R A P A H 0 E FOR XI AT ION 

8.1-9.0’: CLAYSTONE: light olive gray 
(5 Y 5/2); clasts o f  coal and  other miner- 
als of pebble size. 

- -- - 
-- -- -- 
- a- _- 

-- I) -- 

~0LLUV1Uh1 ’ 

0.0-2.0’ SAMPLE. - Recovered 1.1/2.0’ = 59%. 
GRAVELLY SAND: dusky yellowish - brown (10 Y R  2/2);  mixture o f  clay silt 
a n d  sand  wi th  clasts o f  igneous rocks 
about  pebble size; abundant  caliche. / 
2.0- 3.5’  SAMPLE. 
Recovered 0.9/ 1.5’ = 60%. 
GRAVELLY SAND: grayish orange (10 
Y R  7/4)  to d a r k  yellowish bown (10 YR 
4/21; very high amount  o f  caliche; sub- 
rounded grains; large quartzi te  clast. 

- 

.5-6.5’ SAMPLE. 
Recovered 1.5/3.0’ = 50%. 
CALICHE A N D  CLAY: grayish orange 
(10 Y R  7/4); subrounded pebbles of 
quartzi te ;  s t rong reaction to HCl. 

$. 5-9.0’ SAMPLE. 
Recovered 2.7/2.5’ = 108%. 
6.5-8.1’: CALICHE AND CLAY: moder- 
a t e  brownish yellow (10 YR 5/4); pebble 

SompIor Col loctod or 
Othor t o r t r  Corrormod / 

HNu background=0.1 
OVA background=’.O 
No  Ludlum readings 
taken. 

0.0- 1.1’: Ficld screen 
readings: H N u  = 0.2 
(0.2); OVA = 4.0 (4 .0 ) .  

2.0-2.9’: Field s c r e r n  
readings: H N u  = 0.2 
(0.2); OVA = 4.0 ( 4 . 0 ; .  

3.4-5.0’: Field sc recn  
readings: HNu = 0.2 
(0.2); OVA = 4.0 (4.01. 

6.5-9.0’: Readings o n  
core: HNu = 0.2; 
OVA = 5.0. 

6.5-9.0’: Direct h i t  
sample: BH618707DH. 

P 8 g O  or  - 



L O G  
O F  

B O R E H O L E  

Loc8t lon 

Coordlnr  t o s  

Tot81 Dopth  

Drllllng Company 

0.t. DrIIIod 

Drllllng Yothod 

Loggod By 
Goologlst 

B o r o h o ~ o / W r I I  N o .  
Ground Surfreo 

W i t o r  L o r 0 1  Encountorod 

S t 8 t i C  

DrIIIor 

H o l p o r  

Drlll lng Fluid 

CEARC Y ~ n a g o r  

Commontr  

/ 
Ll tho log l t  Doscr let lon 

t t 

t 

5 9.0-1 1.5’ SPIMPLE. 
Recovered 3.0/2.5’ = 120%. 

I 9.0-9.6’: CLAYSTONE: same as above. 
9.6-1 1.5’: IRONSTONE: moderate yellow- 

* ish brown (10 YR 5 /4 )  to dusky yellowish 
brown (10 YR 212);  sizes range from 

’ small cobbles to silt; caliche in small 
pockets. 

1 1.5- 14.0’ SAMPLE. 
Recovered 2.5/2.5’ = 100%. 

. 11.5-12.2’: IRONSTONE: da rk  ycllowish 
orange (10 YR 6/6)  to da rk  yellowish 

, brown (10 Y R  5/4); sand, silt, s n d  clay; 
nodules of hematite. . 12.2-13.0’: SANDY SILTSTONE: pale 
yellowish brown (10 YR 6/2) to dark  - ycllowish brown (10 YR 6/6); more sand 
from 13.0-14.0’; strong HCI reaction. 

TOTAL DEPTH: 14.00’ 

S ~ m e l o r  Col loctod or 
Othor T o r t 8  C o r f o r m o d  / 

9.0- 1 1.5’: Field 
screen readings: 
HNu - 0.2 (0.2); OVA 
= 2.0 (1.2). 

9.0-1 1.5’: Contact 
sample: BH6 18709CT 

11.5-14.0’: Field 
screen readings: 
H N u  = 0.2 (0.2); OVA 
= 0.0 (0.0). 

11.5-13.0’: Bedrock 
sample: BH6 187 12BR. 

B 

B 
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French Drain 
Drilling and Sampling Data 

Phase 111 
R FIIR I Report 



SYMBOL IO 
ommoription 

I I. ..:.:.:.:. .:.:.:.::: :.:.:.:... .:.:.:.:.: ..... :;:;:;::;; 
:::::::... :::::::;:; . . . . . . . . . . . ....... :. ... ...._ .,....... : 

. .. (. . ...,. . 

. .. .. . 

. .: . 
. .  

. . *  . . ,  ' 
. . .  . .  

Qrrvrlly Clay 

Qrrvrl (Clr~ly, Silty or S u d y )  

SANOSTON 
Smndrtonr <Claury or Silty) 

SILTSTON 
Siltstone < S a  or  Claymy) 

SM 
Sand ( S i l t y  or Claymy) 

QS 
Sandy Qrmuml, Qrmwelly Sand o r  Sand with Qr8wl 

I 
Iron Conerrtion 

LILQ 
Lignitr 

IILs 
Silt <Smdy or  c1w-y) 



3- SYmOL -1- - 
ie-mi-isso . pmge I o f  1 



w- GEOLOGIC LOG Rocky Flats 881 Hillside - PAGE 

- 1 d 4  

- 
% 
60 

90 

100 

Bordrok/well Id: B300190 
vorthlng (a): 35074.9 
Easting (ft): 22315.7 
Ground Surface Elev (It): 59163 
ro'ot?l ~ e p t h  0: 10.0/28.0 
h.!@By: 

chd<ed By PM: 

SPCarpenter/RMSengebush 
CheCkedBySM: J&\y 

QA By / Date JEM 02/08/90 

20 to 4.W RUN 

SILTY SANDY CLAX light bmwn (SYR5/6); moderate 
ycuovkb brown (lOYR 5/4); grading to ycuawirh gny (n 

some 1 to 3 an grave4 poor d n g  subangulnr; 
q- - bwto mediumplanicity; alareav grading to 

caliche in lolwcrzoac; stift moist to damp 

RECOVERED 1SpJY 

7/2); nonSlIatif1ed; vcy fine to vcry coary pined und; 

Drllliag Company Bayles B r a  
Drula5 DVStylu 
Helper: ALgoday 
RigTypc: B-57 
DrillingMethocl: HSAuger/NXCore 
Drilling Flukk None/Wattr 
mtc smttt 2/2/90 
mb Compkted: 2/7/90 
wdl Type: BH 

4.0 to 6.W RUN 

U Y E Y  SANDY SILT medium dark gay (N 4/0), light 
oli gray (SY 6/1), grading to moderate ycllovirh bmwn 
(10YR 5/4), dark ycllovish omgc (IOYR 6/6> mottled to 
band&, nonstratified; vcy fine to come medium 
=ad; indurionr or dayrtoae; vey ealcprrouc; some root 
ha& iron staining law to medium plarticity; dense to 

medium de- damp. 

RECOVERED 20/w 

0.0 to 12': SAMPLE 
(VOA'S ONLY) B300190aX32 

20 to 3.8': SAMPLE 
(VOA'S ONLY) B3OOlw0204 

0.0 to 6.R SAMPLE 
83001900006 B3001900006D 

4.0 to 6.R SAMPLE 
(VOA'S ONLY) B3OOl9oO406 
8300190(#06D 



GEOLOGIC LOG 
B3 
LEC 
- Borehole/WeU I& 

prcriccrNpmkr: PAGE 

2o2wwwm - 2 d l  Rocky Flats: 881 Hillside 
190 

12 - 

9h 

100 

9s 

40 

100 

0 

64 

~~~ 

8.0 to 1O.E RUN 
RECOVERED 1.9/2.V 
SfLTYCLAYJ3YSANDSrONEcamcoabovq.bouc;um 

d.yrtoac knr at 9.0 to 9A’. 
(N S/O); wry tight 8.y (N 8/0); o h  ~ . y  (SY 4/1); 

TOTALAUGERED DEPTH * 10.0’ 

10.0 to 1 2 3  RUN 
RECOVERED 1 . O p  ROD = O / U  

(IOYR 6/6); monkd with gny and patches o f  white chy 
to Z5 cm indipmeter; irnqpkrshapcq blocly; indietkt 
W i g  very fine to fm pined nnd; vcy=ll sorted; 
abundant mULCQYite gni0,r; VOEC to some clay; h d y  
-thee stiff to hard; damp 

saTYa4~sANDSrONEdarkycllariJlonn~ 

1 2 5  to U.0’: RUN 
RECOVERED 23/25’ RQD l.6/2S 
l25 to 12.9’: SILTY CIAYSMNE; dark yellowish orange 
(IOYR 6/6); b l o c e  iron nodula at 1 2 3  and 12% 
wuthercd; low to medium plarticitg; ctie damp 
129 to 13.E SANDY SILTSTONE; same as 10.0 to l25’. 
l3.0 TO 14.4’: SILTY CLAYSMNE; ~omc o l25 to a9’. 

6 O t O ~ s A M p L B  
(VOA’S ONLY) B3Wl9tDXB 

v 
(VOA‘S ONLY) B3OO1woSlO 

oIB#x1m05108 
102: 45 dek; 10.4’: 45 dek; 

deg;ll.ly: 45 deg. 
10.0 to 11.E LrmOLOGY 
Pield interpertation changed 
fromSANDY SILnsrONE 
to SILTY mYEY 
sANDsMNE!b.scdoagun 
lb.rulyrk 

10.6’: 4s dek; 108’: 45 



RlljlXtNumkr: GEOLOGIC LOG Rocky Flats: 881 Hillside - 

21 - 1: 
2 2 -  

PAGE 

- 3 o f 4  

- 
Lz)D 
5 

57 

73 

1 -- 

19.0' to 23.E RUN 
RECOVERED 4.0/4.W RQD .I 29/4.0' 
ClAYsrONE: darkycllovich orange (1OYR 6/6) .nd 
mcdium dark p y  (N 4/0); intcrLymd bcde of siltstone 
0.W thick; as derribcd in 10.0 to 125'; p l  knra to 
0.17 thick; 0.08' appn; 0.01 to 0.1' in dipmeter, 
subrwnded to subanglu; clast me dtftorre; one iron 
nodulc; vcty hrud; not alarrour. 

163': 4  de^ 164': 45 des 
16.6': 4 deg 
PA-=. 16.11 to 

2 2 3 -  

163 to 173': SAMPLE 

GIB3ool~6al73 

17.1': 45 de(t; 173": 45 deg 

18.4': 45 deg 

18.82 to 
25.08' 

19.2': 45 deg 

19.4': 45 de& 

19.6'; 4 de& 

203': 45 de& 



PmjectNumkr: PAGE 

202!b2B-O%om - 4 o f 4  
GEOLOGIC LOG Rocky Flats: 881 Hillside 

Borehok/Well I& I 

28 -1- 

29 

w - 

23.0 to 27.E RUN 
RECOVERFD 4.0/4# ROD = 32/40 

27.0 to 28.E RUN 
RECOVERED 1.0/1.0' RQD = 0.0/1.0' 
CLAYEY SILTSroNE; interkdded with silty dsyrtwe; 
modcrrte yellowish brown (lOYR 5/4); limonite to 1096; 
dark yellowish orange (lOYR 6/6); blocty; b r o w  iron 
oxide nodukr to 0.08' thick in 3 zones in 1.0'; moderately 

\weathered; stiff to hard; damp 

TOTALBOREHOLEDEPTH = 28.0'. 

25.1': 45 deg. 
353': 4 de, 

2'7.0': 45 dek; 273'. 45 dcg.; 
n.4': 45 



GEOLOGIC LOG 

CRGAlOUA TER 
DEPTH I HWR I DATE 

Pr0)oerrJllmkr: PAOB: 

2mw34wm - 1 CJfL Rocky Flats. 881 Hillside 

. .  litholo&DaarpKm 

Borrhok/wdl Id: B3oO290 
Northing (ft): 3!503L7 
Easting (ft): 22227.9 
Ground S u b  Elcv (ft): 5909.4 
TOW Depth (ft): 10.0/28.0 
Logged* SFCarpenter/RMSengebush 
checked BysM: JEMarks 7/10/90 
checked By PM: 
QA By / Date SPC 03/26/90 

0.0 to 2 W  RUN 

TopsolL 

ColLUv" 
0.4 to 1.01' G R A W Y  SANDY CLAY: pale brena (SYR 
5/4> modcrate b r w  (m 4/4> noaantifii fioe to 

RECOVERED l.O/2W 

0.0 to a4': GRAVELLY SANDY cuy. 

vergaurrc grained uad; 1 to5 cm p v C &  poor8ortiq 
nrb.nt?Pw-toquurme, -kwpluticity;e 
damp 

Drilling Compmy: Boyla B r a  
Drill= DVStylcs 
Hdpm ALBoday 
Risllrypc: B-SI 
Drilling M e t h d  HS Auger/NX Core 
Drilling Fluid: NonC/WatW 

Lhtestutcd: 2/5/90 
Date Complttecl: 2/7/90 
well vP= BH  

20 to 4.W RUN 
RECOVERED 1.1/2JY 
SANDY CIAY: p y i s b  onage (1OYR 7/4> dark puowich 
brom (lOYR4/2); monkd; nonstntif@ fiae tovery 
00prregrainedrpnd;some lt03emgavtlr;roa~dilt; 
scatted daystone pieces kcr than 1 em; poor sorting 
subangular, quutm6c, - medium plasticiv, calarewr; very 
stiff; damp to dry. 

4.0 to 6.R RUN 
RECOVERED 1.9/20' 
SILTY SANDY CXAY pak b r w  (SYRS/2> dually 
ycllaw (N 6/4); light olive pay (SYR 5/2); verg monkd; 
nwrtntifiirearorttdclayrraac;rowundt0curdy; 
trace gravclr; very cal- to epiicbc zone* medium 
plasticity very niffi damp. 

4.0 to 5.P: SAMPLE 
(VOAS ONLY) 83002900406 

4.0 to 7 3 :  SAMPLE 
B3002W0408 



PmjouNumkr: GEOLOGIC LOG Rocky F lak  881 Hillside - 
Borrhdcnvdl I 

PAGE 

- 2 d 4  

7 

10 -- 
11 - - 

12 - 

13 - 

14 

~ 1 DEPTH G”, I DATE 

I 

b 
QD 

-DC.QiptiOO 

TOTAL AUGERED DEPIH = 1O.W 

10.0 to 10.7% RUN 
RecovERED 0.%/0.73’ ROD - O.OlO.73’ 

0 

!. 

10-75 to 14.0’: RUN 
RECOVERED dso/3.2.5’ RQD = O . O / W  
CLAySroNE: light diK gay (PI Sp); no rtnrturr or 
bedding; pi- up to 0.17 long mixed with rmalltr 
huvilyueathered; fum; damp 
NOTE: drill cuttingr only rtcovcrtd 

6.0to7s?sAMpLE 
(VOAS ONLY) 

(VOA’S ONLY) B3ootw0810 

4 102; vlcttierl 

10” Hfiial 



PXOjaSNUmkr: PA- 

3 o f 4  GEOLOGIC LOG 1 Rocky Flats: 881 Hillside I 

14.0 to 1W. RUN 
~ V E l Z E D u ) / Z W  RQD = 2 . 0 N  

16.0 to 19.E RUN 
RECOVERED U/W ROD U p  
16.0 to 183’: SILTY (3AYsroNE: light divt p y  (SY 

l/O); ma to comc Md; vcry fw gruned 

S/2> trace tocomc irw oxide dark yelknrirb onage (10YR 
6/6> mottled with tncc arboa 183 to 1 8 Z  black (N 

183 to 18s: SANDY SILISMNE; platg; laminu& or 
vuvcd; bloety fracture when broken modenteiy 
wuthered; stiff to hud; damp to dry. 

19.0 to 235’: RUN 
RECOVERED 35/45’ RQD - 32/43 
SILTY CIAYSTONE. light dive gny (5Y S/2) with trace 
to come iron oxide staiq dark yellowirh orange (10YR 6/6) 
and trace black (N 1/0) m a n g a w  rrainod; gradrng to 
claw siltstonq thinly laminated; blocky fracnrrcd when 
broken; modcntctywuthmd; hard to cemcntcd; dry. 

PACKER m. 14.9S to 
2- 

1&9 to 172’: SAIUPLE 

GIBJo02#111169172 



W t o 2 6 3 R U N  
RECOVERED 3.0/3.0’ ROD - 2.8/3.W 

265to28.WRUN 
RECOVERED 15/15’ RQD = 13/15’ 

TOTAL BOREHOLE DEPTH - 28.0’. 

water ba u ua 

25.4’; 10 - 
26.7 to nlp. SAMPLE 

ciIB3o02904267M) 
27.0’; 10 de& 

(G-U) 



PlOjtUNumkr: PAGE I L O f L  
GEOLOGIC LOG I Rocky Flats: 881 Hillside I 

I 

Bomhok/WeU Id: B3o0390 
Northing (ft): 3499x4 
Fasting (ft): 22134.6 
Ground Surkee Elm (ft): 5904.6 
rot?l ~ e p t h  (It): U.0/31.7 
~ggedBy :  SPCarpenter/RMSengcbush 
checked By S M  
checked BYPM: 

\\ 4 b 

I - -  
Drilling Comp?n)l: Boyles Bra 
D* DVstyteS 
Hdper: At--w 
fig- B-57 
Drilling M e t h d  HS Auger/NX Core 
Drilling Flnid: NoaC/WaxCr 
Date Stuted: 2/7/90 
Date Comnletd 2/12/90 

1 -  

QA By / Dak JEM 02/14/90 I WdTyPc: BH 
Comments French drain geotcchnical study. Surface casing set to UM below ground surface 

- 
SPT 

0.0 to 2E RUN 
RECOVERED 0.0/20 = 0% 

u ) t o ~ s # a m !  
(VOAS ONLY) B30039002Q3 COILUV" 

20 to 3.E RUN 
RECOVERED oq1.0 
2.0 to 23: GRAVELLY SANDY CLAY gngirh b m  
(SYR 3/2); oonftrrtified; fme to verg come gmad wd; 

20 to 4.E SAMPLE 
B30039000W 

gravek to c o b b e  some silr pan sorting rubpaykr; 

i P-Jetoq- ' h t o  medium piamatg; damp 3.0 to 4.T SAMPLE 
25 to 2P: SANDY SILTY CIAx dark yeliowhh omgc 
(10YR 6/6), moderate brown (SYR 4/4); monkd; 

(VOAS ONLY) 83003900305 

rting subround& quamoce, claystone indusionr; 
c.reouc; medium plasticity; rtirr; damp. 

4.0 to 63': SAMPLE 
B3oa3#x#o8 

3.0 to 5.E RUN 
RECOVERFD 1.7/20' 
SANDY CLAY modcrate brona (5YR4/4); p l l d h  gay 
(SY 7/2); banded; smtified; fine to vcy come lpined 
=*Some gmhh; poorsorting Nbroundcd; quarlaxG 
claystone inclurioclo at 3.6 to 42'; cal&=lraI& *Lowto 
medium plpEtic sticf; damp 

5.0 to 7.E RUN 
RECOVERED 13/20' 
5.0 to 5.4': CLAY ycUowish gray (SY 7/2j; light olive gray 
(SY 5/21 dusky yellow (SY 6/4); monlcd; mastratifie 
-ddq-e=k==wuipf;damp 

5.0 to 6.3': SAMPLE 
(VOA'S ONLY) B3oQ39oo(w) 



I GEOLOGIC LOG 

8.0 to 10.Q: RUN 
RECOVERED m/Zo 

8 . 0 t o l a o l : ~  
POA'S ONLY) -10 

10.0 to 105': W L E  
&ntcr bit NIL No runple taken. 

BFDRO<X 
105 to l2.E RUN 
RECOVERED 12/15. 
SlLn CLAYSTONE; light bmvn (SYR 5/6) modcratc 
brown (SYR 3/4); dke gray (SY 4/1); bloctg; 1 to 3 cm 
iron nodules medium ptuticity; wry weathe* tirm; 
damp 

120 to U.Q: RUN 

SILTY CLAYSTONE: ~amc ae oborrt; oiive gray (5Y 411); 

'I"ALAUGERE!D DEITH = 13.0'. 

RECOVERED l.O/lrn 

yc- P Y  w 7 m .  

I 

U.0 to 145': RUN 
RECOVERED 0.0/15' 



GEOLOGIC LOG 

Is 

16 

17 

I m~I 21 

- 2 2  

14s to l8.T: RUN 
RECQVERED 25/41  RQD - 2.2/4X 

18.7 to 22.7 RUN 
RECOVERED LsI4.0' ROD = 1.9/4.0' 
UAYSTONE: light dive pay (SY 5/2) and dark yellowish 
orange (lOYR 6/6); some silty to silty; bloc& aace gmd 
at 21.0 to 21.7. OS to 3 an in diameter; dam siltrtoae; 

sub~gular to subrounded; loorely compacted with no 
ccmenr limuaiteS to 10% in clay and in nodula t03cm in 
diawtcr; moderrtelyuuthered; rtiflto hard; damp. 

19.6 30 de& 

19.4'; 10 de& 



GEOLOGIC LOG 
- 

P&etNwbe~  
Rocky Fiats: 881 Hillside - 

27 

u 

60 

83 

- 

~ 

PAGE 

- 4 O i L  

5 

0 

0 

60 

80 

- 

21.7 to 27.T RUN 
RECOVERED 30/2@' RQD = 0.0/20' 
SILTY CLAySroNE same u intmnl227 to 25.T; with 
trurofiron sod* uvtmely-tbcend; s a  damp 

27.7 to 28.T: RUN 
RECOVERED 0.60/1.0' RQD = 0.6/1.0' 

28.7 to 31.7 RUN 
RECOVERED r5/3.0' ROD - 24/30 
cIAysIy)NE: uin227to25.77 exccptnogrmf; thinly 
lamianted from 28.7 to 293; moderately wuthmd; sti@ 
damp 

Mia0 Fi.chuc 



W N U m k r :  
zmWM9um GEOLOGIC LOG Rocky Fiats: 881 Hillside 

GRaJmw TER 

PAGE 

- 5 dJ 

TOTAL BOREHOLE DEPTH = 31.7. 

30.4: 45 deg. 



PXOjalNUmkr: GEOLOGIC LOG Rocky Flats= 881 Hillside - PAGE 

- 1 OlL 

I d. - -  
Comments French drain geotcchnid study. Surface casing set to 10.0' below ground surface 

on 02/09/90. 

- .  - 
Euting (rt): 22as20 
Ground Surface Elcv (ft): 58913 
r o d  ~ e p t h  (It): 10.0/30.0 
b t @ B y :  SPCarpenter 
chccka!dBysM: 
cbcdrtd By PM: 
QA By / Date JEM 02/15/90 

20 to 4.W RUN 
RECOVERED 1.8m 

- 

Hdper: TWMedtt 
figm B-57 
Drilliag Method: HS Auger/NX Core 
Drilling Flui& Nonc/Wates 
Date Start& 2/9/90 

Wdl mIKz BH 
Date Completed: 2/21/90 

4.0 to 6.W RUN 
RECOVERED 1A/W 
4.0 to 48': SANDY C U Y  same as a b .  

brown (5YR S/6); nonsmtif i i  ha- to some fme to 
COB= gftvcl sand; tnur fme gftvclr; modcr8tely 
s o h &  NbrOUOdCd tO NbUIpM 4 7  and gmnitiC; 
medium plartic; rcwwtcd dnyrtoae; iron ctploiag; some 
cafarcour in parr; hud; damp. 

4 8  to SA': SILTY CLAY. light dive gray (SY S/2); light 

0.0 to 38: SAMPLE 
83004900004 

20 to 3.8': SAMPLE 
(VONS ONLY) BMw9o0204 

4.0 to 5.4': SAMPLE? 
(VOA'S ONLY) B M w M  

4.0 to 7.E SAMPLE 
BJow9oo4o8 



pmiset- PAGB 

M20310P.0a20 - 2 d 5  GEOLOGIC LOG Rocky Flats: 881 Hillside 
B3o0490 Borthole/Wdl i 

7- 

8- 

9 

10 

11 - 

12 --- 

13-= 

e 

LEC 
5 

100 

7s 

0 

83 

6.0 to 7W: RUN 
RECOVERED u)/w 

9.0 to lo.& RUN 
RI?coVERm l.O/lrn 
CLAYSrONEumCU.bah. 
TOTALAUGERED DEPTH - 10.0' 

10.0 to 12& RUN 
RECOVERED 0.0/20' RQD = 0.0/2.0' 

120 to L5.W RUN 
RECOVERED uCS/3.0' RQD = 245/3.0' 
C I A Y m N E :  olive gray (SY 4/1); dusky yellow (SY 6/4); 
blocty; silty gxading to come rile medium to high 
plasticity; iron stainin& weathered; medium hard; damp. 

6.0to77M:sAHpLB 
(VOA'S ONLY) 830019006U7 

7.0 to 85': SAMPLE 
(VOA'S ONLY) 830131900709 



PrujatN-. 
GEOLOGIC LOG Rocky Fiats= 881 Hiliside m!#3mum 

lS 

16 - 

17- 

PAGE 

- 3 d 2  

z!= 

ia 
P 

I 

18.0 to n . ~  RUN 
RECOVERED 4.8/5.0' RQD = 45lS.0' 
U A Y m N E :  same .c .bare; medium gray (N SD); dusky 
yellow (SY 6/4); medium dark gray (N 4/0); ab&t iron 
staining with iron nodukr 



GEOLOGIC LOG 
Borelloic/weu Id: 

23 

24 

2s 

"1 I 

23DtOZLtERUN 
RECOVERED 20/W ROD - 1.7/S.V 

170 28.0to30.WRUN 

RECOVERED 27/20' RQD = 3.4/2.0' 
CI.AY!XONE same as rbovt; light divc gray (SY6/1); 
O h  gay (SY 4/1); decrrarcd iron staining with scatted 

23.6%- . -P 



GEOLOGIC LOG 
Borehok/wdl Id: 

W N o a a k r :  Rocky Flats: 881 Hillside 2osa4mm 
PAGE 

- 5 of2 

kph 
(fi) - 

31 - 

32- 

33- 

34- 

3s- 

36- 

37. 

96 
LQD 

I 

LitbdoeicDaeriprioa 



w=- GEOLOGIC LOG Rocky Flats: 881 Hillside maaaaom 

CQ- 
0.0 to 3.W RUN 

SANDY GRAVELLY ClAX grryuh brown (SYR 3/2); 
noa&mtifii fine tom- gniacd raad; 1 to4 an 

RECOVERED .40/3.0 

orrnrlr p o o r ~ ~ ~ r u b . n g u l r ;  quuaac, -lowplpnidty, 
ma8 and pas& medium to rtin; moLL 

PAaB: 

- 1 d 4  

3.0 to 42:  SAMPLE 
(VOA'S ONLY) B3OO5wo3o5 

3.0 to 50: RUN 

SANDY UAY moderately yellowish brown (IOYR 5/4) 
grading to medium dark p y  (N 4/0); nonrpatifie fme to 
very marre grained sand; sonu g~vcL; poor sorting 
sub.ngulu; quamose, - medium plasticity; culcarcouq iron 
staining clam incluriow very stiff; damp. 

RECOVERED 12/20 

Borrholc/Wctl id: B3oO590 
Northing (ft): 34a92.7 
E;rsting (ft): 2l964.7 
Ground Surface EIev (ft): 5895.9 
Total Depth (fib 7.0/275 
WlFdW SPCarpenter/JKHaniz 
ChCckedBySM: 
checked By PM: 
QA By/ Datr: JEM 02/18/90 

5.0 to 7.W RUN 
RECOVERED rof2o 

Drilling Company Boyles B r a  
Driller: D ~ ~ ~ / P C B l l & k O W i  
wpcr: TWMerritt/MBayd 

Rig mJ= B-SI 
DrihgMethod: HS Auger/NX Core 
Drilling Fluid: NOneWater 
Date stutcd: 2/9/90 
Date Completed: 2/19/90 

mJ= BH 

5.0 to 5.2': SANDY CLAY: raw as above. 

5.2 to 7.0': CIA% medium dark gcap (N 4/0); light diK 
gray (SY 5/2); txace s i l ~  medium to high plactieity; 
fractured with calarcous filling iron staining some 



PlUjCUN- GEOLOGIC LOG Rocky Flats: 881 Hillside - 
REC 
9k 

0 

62 

PAGE 

- 2 OiL 

DEPTH 

MD 
5 

TOTALAUGERED D W H  - 7.0'. 
7.0 to 95': RUN 
REcovEREDo.op 

95 to 14.W RUN 
RECOVERED 2.8/45' 
95 to 1oM: SILTY CLAY gnynh orrnp (IOYR 7/4); 
rlightlymottled;ut.uylpminnted; 10046 medium plastic 
finer; ccasiod medium gninr; subangular to subro~ndcd; 
modcate plasticity; tirm; damp 
10.0 to 11.6': SILTY SANDY CLAY modczate yeuavish 
b r w  (IOYR 5/4); no apparent rtructurq slightly to 40 to 
7% medium plytic finer (40 to 30%) fme to medium 
gnu0edrand;Oaanolrrl gravck modcntcly sorted; 
an- quartzite; fm to stifl; damp. 

115 to tu'. SILTY CLAY: graymb omgc (IOYR 7/4); 
slightly mottled; wdcly laminated; 100% medium plastic 
fine& firm; damp 

1438' 

Fild intaprrUM0 cb.nged 
from SANDY a A Y  to SILTY 
SANDY CLAY basedon gnuD 

rize8mI)wk 
10.6 to 113: SAMPLE 

B30(16901W22 



GEOLOGIC LOG 
PKI+tNumkr: PAGE 

Rocky Flats= 881 Hillside 2o2PJ109.0(12D - 3 o f 4  
I 

16 

17 

I 

14.0 to lS.O? RUN 
RECOVERED 1.4/4# RQD 1A/4M 

18.0 to 2o.w RUN 
RECOVERED l.6/2.0 ROD = l.O/ZO' 
18.0 to 185': SILTY CLAYSrONE: dark ycUavich bmwn 
(1OYR 4/2) as aboK; slightly ksr wcathmd; gradual 

185 to 19M: SILTY CLAYSIQNE: modmte brown 
(IOYR 4/4) to dusky brown (5YR 4/4); lotr d cdor 
var*tiOlL$ nonplutic finer but may be y w l ~  fine uad 
percentage; bighlyweathercd cllicbe; very brittk 
in can pet an^ iron cement; hard; WCL 

19.0 to 19.6': IRON CONCRETION. 

change to silty clayrtorrc 

20.0 to 22W RUN 
RECOVERED 20/W ROD = 1.8fiO' 

20.0 to 202': IRON NODULE: same as above; sand mixcd 
with silty clay. 
m2 to nw SILTY C L A Y S I D ~  ~ a m e  14.0 to 18.e 
vcy fm. 

14s to le.  SAMPLE 

BJOQSPOiU148 

145 to 14=* 50 d ~ &  

PACKERTESE 14.76 to 
2oM' 
148 0 1489: 65 d ~ &  
ls.a to U2l7 (3% 90 de& 
ls3 tosa (2% 45 dq4 

PACKER- 17.U to 
m 

limonite filled fnaurrr 
18.1 to 16.22'; 60 deg. 
182 to 18S' (4-6) other m e  
fmauurrr difficult to mucure 

18.4': 90 de& 
185 to 19.6'; brittk pieces, 

mgk 

hiehlyfnctprrd 



GEOLOGIC LOG -Numkr: Rocky Fiats= 881 Hillside u)2P5U)9.0020 
PAGE 

40(4 

GRGlWOUATER 

220 to 24.W RUN 
RECOVERED M/20 RQD = O.O/W. 

24.0 to 26.W RUN 
RECOVERED 2.0/2.0' ROD = 2.0/20' 
SILTY <zAYsMNE: same 88 14.0 to la0; vey firm, 242 
to 24.6': hunlydrmd IO Limoaite; aodktinct fracwa. 

26.0 to 273 RUN 
RECOVERED 1.1/15' RQD = 1.1/15'. 
SILTY ~ Y f X O N E  mne as 14.0 to 1S.q vt y f m  

TOTAL BOREHOLE DWX" = 275'. 



GEOLOGIC LOG 

LEC 
% 
90 
- 

0 

85 

w = N -  PAGE 
Rocky Fiats: 881 Hillside - - 1 o f 2  

- 
LQD 
% - 

BolrholJwell I& B3o0690 
Northing (ft): 348473 
ht ing (it): 21877.4 
Ground Surface Elev (ft): 5896.4 
r o d  ~epth  (ft): 6.0/31.2 
-By: SPCarpenter/JKHarriz 
ChedrCdBySM: \\ rrrrc 
checked By P M  
QA By / D a k  JEM 02/18/90 

0.0 to 20? RUN 
RECOVERED 1.8p.O 

Drillsag Company Bayles Bron 
Driller: D V S t y l c s / p c B ~  

Helper: TwMerritt/MBoyd 

Rig- B-57 
Drilling Method: HS Augu/NX Core 
Drilling Fld& NodWater 
Date Start& 2/9/90 
Date Cornpletcd: 2 n u 9 0  
wdl m BH 

mmu. 
0.0 to 0.4': SANDY SILn GRAVELLY CLAY. modcntc 
b r w  (SYR 3/4); aoastntifii fuK to very coutc gxaiaed 
uad; 1 to 7cm. gmh; poor m&g Nb.nylu; 

medium stiff; m o i a  
quartzow lowto d u m  pl.uicity; motc.nd gran; 

te; low piamcity; rtin; damp. 
2 0  to 4.0': RUN 
Center bit NIL No s8mpk taken. 
GRAVELLY SAND AND CLAY: came upborn* 

OoLurvnmr 
0.4 to 1s: GRAVELLY SAND AND CLAY: modemu 

2 0  to 2.6': SAMPLE 
(VOA'S ONLY) BWX16Q00203 

4.0 to 6.W RUN 
RECOVERED 1.7/20' 
UAY. medium dark pay (N 4/0) to moderate yellowish 
brown (10YR 5/4); b l m  tracr to some silq medium to 
high plasticity; calcareous pockerr; some imn staining 
weatberrd; f m  to medium hard; damp. 

TOTALAUGERED DEPlW = 6.0'. 



ROjCaNumkr: PAOE: 

GEOLOGIC LOG Rocky Flats 881 Hillside - 7 2 d Z  

BOrthok/Well Id: B3o0690 I 

7- 

8- 

9- 

10 - 

11 - 

12 - 

5 

100 

49 

60 

- 
LQD 
5 

60 

8.0 to US’: RUN 
RECOVERED 22/43 
8.0to9.E SILTY CLAY AND GRAVEL dukgtllonrh 
bmwa ( l O Y R  4/2> (SO%) gnml; poorly Iotscd; llrgulu to 
N b . n p l a r ~  quueocc.adultrrwe; nunmumcae 1 
an; mnimum llzc 1 m m ;  (SO%) medium plprtr fiats SO& 

mwttodamp 

9.0 to 10.1’: SaTY CLAY: moderate yeuavirh b r w ;  to 

duk gtllowsb orange (1OYR S/4 to lOYR 6/a); (S to 
95%) pLnic finer; (5 to ls%) &mek pcdyrorrcd; -@= 
gmnq quuerite; manmum rmc 3 cm; llrdktiaet horimacrl 
Lprmavdeliautcdbycdor~tioar;~alichc 
- th rou~ f i rm ;d .mp  
10.1 to 102: SETY CLAY gryph brown to dw brown 
(SYR 3/3 to 5YR 2/2> 100% mcdrum planic farrty 
unrform tcxturq fm- damp. 

~ ~ _ _ _ _ _ ~  ~ 

BH)ROCK 
12s to 145’: RUN 
RECOVERED 12/20 ROD = 1.2/20’ 
12s to 132’: SILTY CLAY!XONE: pyuh brown (5YR 
3/2); dusky brown (SYR 2/2); medium plasti~ thw damp 
l3.2 to l3.7’: CLAYEY SILISTONE: pak yellow brown 
(IOYR 6/2k (100%) aoapl.rtic finer; cpiiche at base (ur) 
dOag holizwtai plws hard; dunp 

0 
PACXERTESIS 10.1 to 



W N U m k i :  PAGE 

2aw3mam - 3 O l L  GEOLOGIC LOG Rocky Flak 881 Hillside 
B3o0690 I Boreho&Nyell1 - 

;;f;" 

ls- 

16 - 

17 - 

18 - 

19 - 

m- 

21 - 

22- 

- 
MD 
2L 

40 

100 

32 

145 to US! RUN 
RECOVERED 20/4# RQD - 1.6/4.0' 

16.0 to 169: SILTY, SANDY U Y m N E  m o d m t e  
puarirh brom (1OYR 5/4); uniform stxuaw~ (80%) 
rlightlypi.nic fiats wry finc to f i  pined & soft to 
modMoCrycoft;moia 

I -- Nota 

PACKER m. 14.98 to 
m.29 
u.0 to us; fiaehrturr,O 
de~iafiiwithlim0aitc.  

16.0 to 161': (3) iadbtiaa 

withiimmi~oncwith 
mule. 

fiac frrtprrs 90 dik; iofJled 

183 to 19.6': llTHOMGY 

Fiiiaterprrptiaachaagtd 

18s to 2o.w RUN 
RECOVERED 15/15' ROD 15/13  

brrm (10YR5/4); interlpmrruted (indhactly) with 
185 to 19& CLAYPX SLLTSroNE: moderate yellowish 

SILTY QAYsrONE (as 145 to 16.0); r?ndnanc IS 

(609b+) wry fme to f i e  gmacd rpad; m u  sort* 

p l a m ~  fiacs; medium soft; mom 
19.6 to 20.0': SANDY CIAYEY S I L ~ N E  intubedded 

hurrlyar 
18s to 19M: SAMPLE 
( G E O T E C " I U 1  
B3oO69015Mo 
19.0 to 199. SAMPLE 
(GEOTEC"IU)  
B3006WZOM06 
195 to 199: SAMPLE 

B300690m208 

subangular to subroundad; qupmae (4096); am to rllghtly 

20.0 to 225': RUN 
RECOVERED oa/w RQD - 0 . a ~  
20.0 to xu': SILTY ~ Y E Y  SANDS~ONE: m a t  183 to 

with SILTY C L A Y ~ N E  fnw 20.6 to ma'. 
20.6 to 208: SILTY CLAY~~ONE ha-tednth SILTY 

2O.e slightly gruter pcrctnugc ol Elad (70%); krmnrtcd 

CIAYPXsANDsroNE 



PlOjiXtNumkr: PAGE: 

GEOLOGIC LOG Rocky Flats: 881 Hillside 202%- 

e 
P 

100 

100 

33 

QD 
96 

30 

25 

a5 

33 

I 

22S to 2451 RUN 
RECOVERED 2OIu) RQD = Oh/” 

245to263RUN 
RECOVERED 20/2.0’ RQD - 05/20’ 

2 6 5 t o W : R U N  
RECOVERED 20/20’ ROD = 1.7/2.0’ 
265 to 27.6’: SILTY CrAYsrONE: as at 263 to 265; 
lamirutions krr frqwnt. 

27.6 to 285’: SILTY C L A Y m N E :  pale ycllowkb b m  
(1OYR 6/2); relatively uniform (homogeneour); silt and 
clay antent (SO/S%) 10046 non to flightly plartic fier; 
limonite in vcinr (thm); very firm; damp. 

285 to 312’: RUN 

SILTY CLAY!TONE: pale yellowish brawn (10YR 6/2); 
100% nonplnrtic to flight plastic fmer; larg~ silt perccnagc 
(50%); fm wins of Limonite throughout; =“cry firm; d.mp 

RECOVEREDO.~/Z~ ROD 0 . 9 ~ ~  

Naa 

Fie fracture Z7.l: 0 de6 
limwitc filled ouy k mole 
fraclure 
from 27.1 to 27.6’ but broke in 
pi- and not dictingulslbk; 
No dirtiDcr frvhutl27.6 to 
28.T. 



GEOLOGIC LOG Rocky Flats: 881 Hillside 
PtpiectNumba: PAGR 

ZEWsmam - J O t L  

kpta 
(fi) - 

31 - 

32- 

33- 

34- 

35- 

36- 

37 - 

38- 

- 
c k 

I 

I i ~ D c r C r i p t i o a  

TOTAL BOREHOLE DEPIH - 312'. 



PlQjatNumkr: 
2mw34wm GEOLOGIC LOG Rocky Flats: 881 Hillside 

PAGE 

l o r 4  

LEC 
96 - 

25 

95 

60 

I 

Borehole/weu Id: B3oO790 
Northing (ft): 348316 
Easting (It): 21779.4 
Ground Surface Elev (ft): 5890.6 

LoggcdBy: SPCarpenter/JKHaniz 

checked By PM: 

Total Depth (It): 6.0/230 

Checked By S M  

QA By / Datt: 

e \.u 
JEM 02/18/90 

2.9 to 3.E SAMPLE 
(VOA'S ONLY) 

subangulu; qua- medium pIastici% calcprrour; iron 
staining mot hails; wry niffi damp. 

I , - -  
Drilling Company BayicS Brar. 
Drlllu: DvStyies/PCB~~hk~bski 
Hdpa: lwMerlitt/MBayd 

figm B-57 

Drilling Fluid: Nont/Water 

Date Complete& 2/22/w 

Dlilling M e t h d  NX Core 

Date Start& 

Well lLpc BH 

2/9/90 

3.7 to 3 . E  SILTY CLAY medium gay (N 5/0) to light 
dive gay (SY 6/1 to S/2); bloclry; medium plruticity; root 
hails; trace h a  staining rlightlycnlcnrrour; firm; damp. 

4.0 to bM: RUN 

SILTY CLAY: same as a b  
RECOVERED 12/20' 

lWl'ALAUGERED DEPTH = 6.0'. 

I DEPTH I HOUR I DATE ] 



I GEOLOGIC LOG 
BomholefWtU Id: 2 

P-NUmkr: PAGE I Rocky Flats: 881 Hillside 1 202P310P.0M0 I 2 0 1 4  
I I , - -  

I 

6.0 to 1O.E RUN 
RECOVERED w 4 . v  

93 to 10.W SANDY CIAYEY SILT pak yellowish bmvn 
(1OYR 6/2); tract xeworkd bedrock 

~ 

BmRO<X 
10.0 to 13.W RUN 
RECOVERED 3.7/3.0’ RQD = Z4/3.0’ 
10.0 to 112’: SILTY CIAYSIONE interlaminated with 
SILTY CIAYEY SANDsrONE: dark ycUoarirh omnp 
(IOYR 6/6) to modcrate ycUowish brown (10YR5/4) 
m o t t l e  lighter in sandy laycxq darker in clayey hycxq 
sandstone as abovc; SILTY CIAYmONE: 1W% medium 
plastic fie& rum to stin; damp 
112 to 11.8’: SANDY SILTY CIAYmoNE iatc*ted 
with SILTY SANDSl’ONE: as at 10.0 to 113; firm to 
gradual increase in clayitone percentage tawudr bsse; 
caliche in iamina at 11.8’. 
11.8 to l3.W SILTY CIAYsrONE: modcntc yellowish 
b l w  (10YR 5/4); (100%) medium plastic fmcr; firm to 
stin; damp; rmral mall C a l i  nodules at 123’. 

13.0 to SO? RUN 
RECOVERED 1.0/20’ ROD = 1.0/2.0’ 
13.0 to 13.4’: SILTY CIAYSIDNpt dark ycllolwith biown 
(1OY R 4/2); uniform tcxturr; (100%) medium phrtr ficq 
low silt penxntage; rnoWk; ax? to fm 
13.4 to 14.0’: SILTY CIAYsrONE: dark ycUowish brown 

10.0 to 10.4’: SAMPLE 

~ l N j 1 1 0  
PACKER TEST: 10.1 to 13.0’ 

Fine limoaite tilled fractures 
aC 

11s to 103”; 90 des 

11.6 45 de& 

lLW. 45 && 
l2.m to l235’; 20 de& 
12.30 to 1u’; 20 de& 



W N P m b a r  GEOLOGIC LOG Rocky Flats: 881 Hillside 2 a M 3 a m m  

16 

17 

18 

19 

PAGE 

- 3 OlL 

20 

21 

22 

- 
(EC 

5 

9s 

73 

100 

_. 

QD 
L 

95 

67 

100 

- 

l5.0 to 17.W RUN 
RECOVERED 19/2.W RQD - 1 . 9 w  

(1OYR4/2> uniform tcdple; firm t o e  limaai* in 
pock& (05 an) at lS.l, u25. lSG damp 
15.7 to 16.m mTY CLAYSTONE iatehminued with 
CLAYEY S t L m N E  CLyrt0ae.r at ISM; p.ls 
yellowish brown (IOYR 6/2> (10096) 11011 plastic to slightly 
plastic fin- porabk t n a  wry fine gmnd sa* stiff; 

l5.0 to us: !mn (zAysroNE1 dutpllcnbnm 

damp 
16.05 to 16.E !mn UAYSTONE as at 15.7 (no 
intulrrmrv ' tiaarddaynoae). 

17.0 to 2O.E RUN 
RECOVERE!D =/lot ROD - 20/3JY 
17.0 to 18.1': CLAYSTONE: ~ome 88 l3.0 to l3.4': 
endiarrtocw-= 

18.6 to 192': SILn CLAYSTONE: same as abaK with 
laminations d silty m e .  

20.0 to 23.E RUN 
RECOVERED 3.0/3.0' ROD - 3.0/3.R' 
U Y E Y  SILTsroNE same as 181 to 18s; with 

laminations of silty sandstone. 
hhMtbns Up 10 7 ItUIl Of Sandy dl-C t0 215' thCn 

SuhuelitsLimoortevienr 
-indi8tinafrrcnuc 

l5.f; llmmirr io dtnoac 
16.0 to 168': SAMPLE 
(GE0TEC"IW) 
B300XWl60168 
16.0 to 16.1'; fine frrrurr 

16.2 to 16.4'; limoartc pockets 
1Cm 

16.2'; calkbe -2 Cm 

16s to 1 6 & 5 0 ~  
16.6'; cawhe noduh (2 an); 
fiwtimoaitefilkdfrrturrr 
16.65 to 16.8s': 35 de& 
16.7 to laS; 0 
PACKER m. 17.0 t0 23.R' 
Fi linumitc filkd fractum 
17.1 to 1725'; (1); 50 de& 
173.5 to 175% (2); 0 de& 
17s'; (1) 90 dcg; ralrbe on 
surf&% core brake a h g  plane 
17.7 (1); 90 deg. 
17.m. (1); 90 dy 
17.m (1); 90 dy 
17.82 to 17.% (1) eunad; 0 
&g. 

(G-W) 
83o0790186188 
1m, limautc ooduie 
1833 to 1634': 7s deg. 

doagthblint 

tnca 

1 P  

l8.U to 1m 90 deg; broke 

1 8 s  to 188'; 45 des 
18710 1W Ode, 
18.9s: aiicbc in Lmrru 
20.0 tow: UIHOLOGY 
Fitd iarcrptmma h g c d  
fmmUAYSTONEto - 



PnJjeu- PA- 

GEOLOGIC LOG Rocky Hats= 881 Hillside - - 4 d 4  

BorehoMvd Id: B3oO790 

26 1 n- 

28- 

29- 

ToTAtBORwOLEDEpIH - 23.V. 



P-NUmkr: 
GEOLOGIC LOG Rocky Flats: 881 Hillside - 

0.0 to 2.0': RUN 
RECOVERED 1.0/20 

PAGE 

- 1 o t 4  

GRAVELLY CIAY: dusky brown (SYR 2/2); 
nonhauna ' tcd; 1 to3cm broken gnvclrquueorc; 
0- rootr; medium plasticity; damp. 

BortholeAVcil Id: B3oO890 
Northing (ft): 34820.8 
mtillg (ft): 21680.1 
Croud surface Elev (ft): 5897.4 
Total Depth (ft): 14.0/2!35 
LoggedBy: TALutherer/JEMatks 

checktd By P M  
PA By / Date 

CheCkedBySM: * < , - Q ' i f F \ U  
~ 

JEM 02/l3/90 

SILTY Q A Y  modcntc brown (lOYR J/4) to Bnyia 
orange (IOYR 7/4); monied; medium plasticity; iron 
stainins nonlnminatcd; silty; t ~ ~ t ~ r y  fine gruned can& 
trace to some cplicbe; bluish white (SB 9/1); stroag H U  
reaction; rcwwlttd cl.yrtoac; medium plasticity; dew; 
damp. 

Drilliag Complsy: BayieS B r a  
DWu: D V S t y I e d P C B ~  
Hdper: TwMuritt/MBoyd 

'I)pe: B-57 
D r i l l i i  Method: HS Augu/NX Core 
Drilling Fluid: NOneMrater 
Date Start& 2/12/90 
Date Complettd: 3/5/90 
wdl m BH 

4.0 to 6.E RUN 
RECOVERED 1.8/2W 
SILTY CLAY as a k w ;  some fmctura; no caliche; 
rcwmkcd claynone: trace iron nodulcs; dry. 

4.0 to sa*: SAMPLE 
(VOA'S ONLY) g3oo8w(#o6 

4.0 to &(y. SAMPLE 
EUOOBW(#(lB 



GEOLOGIC LOG Rocky Flats: 881 Hillside 

100 

100 

100 

loo 

PlOjCUN- PAGE: 

-3&moU20 - 2 o f 4  

8.0 to 1O.R RUN 

SILTY CLAY L U I Y . I ~  traot lprvlcbtoeobblef; 9.7 
to 10.0' modcntclycdammq modmr HCLreacth. 

RECOVERED zo/zv 

10.0 to 12.07 RUN 
RECOVERED 10/20 

12.0 to 14.0': RUN 
RECOVERED 20/2v 
120 to 111': SILTY CXAY same as above. 

6.0 to &E SAMPLE 
(VOAS ONLY) BJooBwo6QB 

8.0 to 1 W  
(VOA'S ONLY) 
8.0 to l2R W L E  
BJ008900812 

4 10.0 to m: SAMPLE 
(VOAS ONLY) B3o08901012 



PFJjlXtNumkr: GEOLOGIC LOG Rocky Flats: 881 Hillside - 

18 - 

19-= 

- 
m-= 

21-- 

= 

PAGE 

- 3 o f 4  

TOTALAUGERED DEPTH = 14.0'. 

145 to 185': RUN 
RECOVERED 3.0/4# RQD = 3.0/4# 

185 to 19.W RUN 
RECOVERED OJ/O5' ROD - 05/05' 
CIAYSlWVE same as &ow light olive gray (SY 5/2); 

(SY 5/6); 1 cm dit knrer to inclusions at 

19.0 to 193: RUN 
RECOVERED 03/05' ROD = 0.0/05' 
SUTY CLAYSI'ONE: pak yellowish brown (1OY R 6/2); 

195 to 215': RUN 
RECOVERED 21/20' RQD - 0.4/20' 
19.4 to 202 SIL.TY CIAY!TONE: psk yellowish b m  
(10YR 6/2); b m k w  frncrurrd throughout; high p-ty; 
fortdvtodomp- 
203 to 213: S I L ~  CIAYSTONE with imimions of 
SANDY SIL'lYsToNE: pale yellowish b m  (10YR 6/2); 
traa to abundant iron staining throughout; dark yelh-kh 
orange (10YR 6/6); rand with vesy fme grawd; well 
sort& subroundu% quarpace, -Partr=vrandy; 

to unconrdidpttd; weathe* moderately 
to soft; damp throughout 

PACXER m. 16.26 to 
195' 
AbundrntdiEamtiouourmup 
fnwtores 
164 to 16.6': 75-80 de% 
h a F e o x i d c  

18.7% 90 de&; hukd;  Fc 
O* 

19.0 to 19'; trace vcnlcll 
fractum Fe stmW healed 

20.2 to 215'; abuod.nt 

ruiacd 
frachucr; 6&90 dcg. FC 



Proje~N-. PAGE 

GEOLOGIC LOG Rocky Fiats: 881 Hillside 202P310POMO ~ 4 d 4  

28 

_. 

LEC 
9k 

0 

100 

110 

0 

90 

I 

21s to 2 3 3  RUN 
RECOVERED 12/20' RQD = 0.4/20' 

235 to 243 RUN 
RECOVERED O.O/l.U ROD - 0.0/1# 

245 to 251y: RUN 
RECOVERED 05/05' RQD = 0.4105' 
SnTY UAYSlYlNE pale ycllovich brown (10YR 6/2); 
mottled; abundaot iron staining dark yeUowisb orange 

R 6/6); tAcc black cuboaoceour specks (lOYR 6/6); 

25.0 to 27.0': RUN 
RECOVERED 2.2/2.V RQD = l.ljW 
<zAysLI)NE pale yellawirb brolm (IOYR 6/2); blodty 

PI- q- more sandy towarb bottm 
carbocuccour at  25.4 to 255'; o k  gray (SY 4/1); tracc 
iron stain in p W  dark yellow omgc (1OY R 6/6); low t o  
no plauiCity; abundant &he ament at 268 to 27.R 
consolidated; unwathercd; moderately hard; damp. 

27.0 to 285': RUN 
RECOVERED 0.0/15' RQD = 0.0/15' 

textuxq ywc *It to silty; mccvqline g.ined; rpad in 

285 to 295': RUN 
RECOVERED 0.9/1.0' ROD = 05/1.0' 
SILTY CLAYSTONE: dusky yellowish (SI' 6/4); sandy in 
part; vcy tine grained; tram to some irw staining light 
olive brown (5Y 516); black cutKnueeour rpeckr (N 
l/Ok tram olastici4; weathered: moderately soft damp. 

TOTALBOREHOLEDEPTH = 295'. 

db et. 
26.1 to Mf: SAMPLE 

GROUWDUATER I 

E l  I Yono I I 
I I I 



PmjcuNumbar: PAGE 

GEOLOGIC LOG I Rocky Flats: 881 Hillside I I l o r 4  

Borehole/Wdl Id: B3oO990 

Eastinrr (ftk 215818 
Northing (it): 34810.0 

Drilling Company Boyles Bron 

Hd- TWMemtt 
Driller: DVStyieS/FCBlldlkOWki 

- .  ~ 

cromd surface Elcv (ft): 5905.4 
Total Depth (ft): 14.0/293 
LosgedBy: TALutherer /SPCarpenter 
checked BysM: 
checked By Pra 
QA By / Datc: JEM 02/14/90 

GROUWDUATER I 

r-- ____ - 

figTypc: B-SI 
Drirling Method: H!3 Auger/NX Core 
Drilling Fluid: Nonemata 
Date Stutccl: 2/12/90 
Date Complettd: 2/26/90 
well Typc: BH 

LE42 
96 
85 
- 

85 

85 

0.0 to 20': RUN 
RECOVERED l.7/2v 
0.0 to LE GRAVELLY SILTY CLAY modentdybroam 
(SYR3/4) to light brown (SR5/a mottled; noalrmrrcl 
0- 1 to3cm rubroundod to broken lpmk lithic 

alicbe; light gray (N 8/0); rtroag HCL ructioa; dry. 
colwvnmc 
1.0 to 1 . 2  GRAVELLY SILTY CXAY light brown (SYR 

trraHlyfme gNnairond; Lavtomedium pl.uicity; 

5/6) to modcnte brown (m 4/4); Lpmc 8S 8- 

staiaing 

2.0 to 4.E RUN 
RECOVERED 1.7/2.0' 
GRAVELLY SILTY QAY .L imn 
concretionr; modexmtely calcnreou$ modexate t o  strong 
HCL reactioa; tram to come fine to medium graiacd sand; 
quuaose 8nd feldspsthic; grading to lpmlly sandy clay. 

4.0 to 6.R RUN 
RECOVERED 1.7/20' 

4.0 to 5.T SAMPLE 
(VOAS ONLY) 83009900406 

4.0 to 8.R SAMPLE 
BJ009900408 



r 
pzlcricerNumbcr: PAGE 

GEOLOGIC LOG Rocky Flats: 881 Hillside m%uo%om - 2 o f 4  

Bor*hal*/well id: B3oO990 I 

7 

8 

9 

10 

11 

12 

13 

14 

6.OtoaCV:RUN 

GRAVELLY SANDY CLAY pme as &we. 
REcovERED2.olr(l 

8.0 to 10.E RUN 

GRAVELLY SANDY CLAY. modcntcly brown (SYR 4/4); 
dpmcas.bon 

RECOvERED2.o/2Ar 

10.0 to 12.W RUN 
RECOVERED 1 . o m  
GRAVELLY SANDY CLAY same as 
grading to GRAVELLY CIAYEY SAND; fine to medium 
grained =nd; qupraae, 1 to4 nun gravclr; subrounded; 
clam; lcworted ctpyrtone; calcareoq strong HCL 
~ctioa; firm; m o i a  

at times 

B m R a  
12.0 to 14.R RUN 

SILTY CLAYSrONE: grayish orange (10YR 7/4) to light 
btuwn (SYR 4/4); mot- h a  $tamed; nonlminated; 
tract fracture; trace h a  Oomtionr; mcc sand; as IbaK; 
low pbticity; moderately consolidated; f m  dxy. 

RECOVERED z0/2.w 

6otoB(r:sAHpLe I 
(VOA'S ONLY) B3WMBRX 

80 to lop. sAh#EE 
(VOA'S ONLY) -10 

8.0 to 1l.E SAMPLE 
B3oo9wo812 

4 10.0 to 11n: SAMPLE 
(VOA'S ONLY) B3o09901012 



GEOLOGIC LOG 

17 

18 - 

PmjcuNumkr: PAGE 

#12e3Fow020 - 3 o l 4  Rocky Flats. 881 Hillside 

191 

- 
Ec 
86 

30 

m 

80 

55 

TVTXLAUGERED DEPIH = 14.0'. 

143 to 163': RUN 
RECOVERED Ohm RQD = 0.6/20 

163 to 193': RUN 
RECOVERED 21/3.0' ROD = 1.7/3.0' 

193 to 203': RUN 
RECOVERED O d / l M  ROD = 0.8/1.0' 

203 to 2u': RUN 
RECOVERED 1.1/20' RQD = 0.0/20' 
QAY!TONFirameusbwc. 

PA- 'IESl? 14.3 to 19.3' 

PArYPR TPW 19 7 in 74 7' 

193 to 20.1': SAMPLE 

B3o0990193201 
195 - 19.3 10 dy; hukd: 
Fe oxide 
19.T: 45 dek; h u k d :  Pc onde 
1 9 . 8 - m . ~ 4 0 ~ k . l c d ; F ~  
oxide 

(G-w) 

20.4 - 205'; 50 deb; 

a5 - 20.6'; 60 dec 
-d.mrge 
20.6-21.07 0- 
mech.nial- 
pdlowingfruhlrrr~nca 
the- 20.6-21.00 4 
flacrurr; 20.7 deg; 



PIO@%Numkr: PAGE 

#]29.130PO[WO - 4 d 4  GEOLOGIC LOG Rocky Flats: 881 Hillside 
B3oO990 I Bomhole/WeU 1 

- 

2 3 -  

24- 

- 

25 

- 

26 

29 - 
L 

LEC 
5 

70 

100 

100 

75 

LQD 
96 

40 

100 

100 

75 273 to 293': RUN 
RECOVERED 15/20' ROD = 15/20' 
CIAYSTONE: same as abow light olive gray (SY 6/1); 
medium gray (N 5/0); trace silt. 

TOTAL BOREHOLE DEPIH = 293'. 

260 - 26.1'; M - 35 de&; 
healed; Fe oxide 
263 - 265': 35 &E haled; 
Fe oxide 

Fe oxide 
26.7 - 272'; 0 de&. haled: 

26.4 - 265': 30 &E huled; 

273 - 27.4'; 55 &E haled; 
Pe oxide 
273 - 27.6'; 0 de& h d e d :  
Fe oxide 
2&4 - 30 de& h u k d ;  
Fe oxide 
275 - 27.8'; 8 deg; haled;  
Fe oxide 

Fe oxide 

Fe oxide 

hulcd;Feoxidc 

na - m'; m de& bepled; 

na -a@ 30 tick; h u k d ;  



Pmjatbi-. PAGE: 

GEOLOGICLOG I Ro~kyFlats:881 Hillside I -- I LLC!c 
BorehokNell I& B301090 

Easting (ft): 214828 
Northing (ft): 34797.9 

Drilling Company Baylu Bra 
Drill= DVStyfes 
Hdoer: TWMemtt - 

Ground Surface EIcv (it): 5910.8 
rotzl k p t h  (ft): 22N425  

chcckul Bv PM: 
QA By / D a k  JEM 02/18/90 

Date Start& 2/12/90 
Date Complet#i: 2/16/90 
Well 'ILpe: BH -~ _ _  

Comments French drain peotechnid SUTVW. Surface casing set to 220' below ground surf- 
~~ ~ 

on 02/16/90. 

- 
LEC 
% 
30 
7 

0 

0 

TDPSOIL 
0.0 to 2.W RUN 
RECOVERED 0.6PO 

O O L L U V "  
20 to IO? RUN 
Center bit run. No sample ulrca. 
Colluvium infemd by driller due to p l s  under bit. 

3.0 to 6.0': RUN 
Center bit run. No mpk taken. 
Lithdogy from cutting 
SILTY QAYEY GRAVEL: 90% gravel, 2 4  cm; 
submnded to broken; q u a m  and lithie; 1090 silty chs 
moderate yellowich brown (10YR S/4); trace fme to 
medium mned uad; quueae, low phsticity; niff; dry. 



GEOLOGIC LOG 
ProjtaNpmkr: PAGE 

Rocky Flats: 881 Hillside 2mxuaam - 2 o ( 6  

w MWeU Id: 

6.0 to 7 f i  RUN 
RECOVERED 0.6/I.cr 

6.OtoWSAHPLE 
(VOA'S ONLY) BJo111w0607 

75to8M:sAMp LE 
(VOA'S ONLY) 8301ow0708 75 to8.E RUN 

RECOVERED 05/05' 
GRAVELLY SILTY SAND: LPWU above 
\ 4. ,  

(VOA'S ONLY) B30109oo810 
8.0 to l3.6': SAMPLE 
a - 1 4  

8.0 to 10 .e  RUN 
RECOVERED 13/m 
GRAVELLY SILTY SAND: same u sbavc; trace to some 
caliche; light gray (N 8/0); Slight to moderate HCL 
nzaakm. 

10.0 to 12W RUN 
RECOVERED O.O/2W 

120 to 125': RUN 
Center bit NIL No sample taken. 

1Ls to l3.6': SAMPLE 
(VOA'S ONLY) 8301090l314 

125 to 14.W RUN 
RECOVERED 1.1/2W 
GRAVELLY CIAYEY SAND: light bmwn (SYR 6/4) to 

modcrate brown (5YR 4/4); nonlaminated; mottled; fmc to 
copse grained sa* Nbangular to cubrounduk q- 
1 to 3 cm. gavclr; broken to submuaded; trace to rome 
silt; clayey; law plasticity; stiff; damp; loally grading to 

p u U y  sandy clay. 



PmjcctNumkr: 
GEOLOGIC LOG Rocky Flats: 881 Hillside zuB-- 

I3301090 I 

PAGE 

- 3 o f 6  

100 

100 

- 

- 
PD 
46 

15.0 to 17.R RUN 
RECOVERED13m 
U.0 to 16.E GRAVELLY ClAYEY SANI): same 8s- 

17.0 to 19.E RUN 
RECOVERED 2.0/20’ 
17.0 to 185’: CIAY same as .hove; alichc; same 8s 
abaut. 

185 to 18.R GRAVEL: 3 to 6 cm; subroundcd, lithic. 

18.7 to 19.0’: CIAY same at 17.0 to 185’. 

19.0 to 21.0’: RUN 

CLAY same as above. 
RECOVERED 20/20’ 

21.0 to 22.0’: RUN 
RECOVERED l.O/l.O’ 
SANDY SILTY CLAYSTONE: light brown (SY S/6) to 

to some w y  tine to fmc @cd sand; subangular to 
grayish orange (lOYR 7/4); m o w  walsmuu . ttQ;tracc 

14.0 to U.tR SMBLE 
(VOA‘S ONLY) 83010#)14U 

14.0 to W. SAMPLE 
83010901418 

U.0 to la’: SAMPLE 
(VOA’S ONLW B301WOU17 

19.0 to 21.0’: SAMPLE 
(VOA’S ONLY) 83010901921 



P-NUmkr: 

202%3%0940m GEOLOGIC LOG Rocky Flats. 881 Hillside 

23- 

24 

25 - -  

26 

27-- 

28-- 

PAGE 

L d 6  
I I - -  

B301090 i t - 
w 
2L 

0 

0 

1U 

94 

GRGRlDUAf ER I 

22.Oto24.O?RUN 
RECOVERED 0 . O W  RQD - O.OlZ0, 

24.0 to B.O? RUN 
RECOVERED O.O/l.O' ROD = O.O/l.O' 

25.0 to 29.W RUN 
RECOVERED 4J/4.0' ROD = 3.9/4.0' 

29.0 to 34.W RUN 
RECOVERED 4.7/5.0' ROD = 4.4/S.O' 

5/2); medium Qrt gray (N 4/01; sandy lens at 
gravcl knra. 

S L n  ~ Y s L y ) ~  Lame 8S 8bOK; light dive g.y (fi 
no 

I PACKERTESP:ZU7to 
2734' 

OJlide. 

Pe oxide. 
27.0 to 273'; 30 deg 
Pe oxide. 

26s'; 90.90-85 dck; 



PmjectNumk- ' GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 2029-3309401 
3i I PAGE 

L m 

l333 14.0 

34.0 to 39.0': RUN 
RECOVERED S.O/Sff RQD = 3.6/5.0' 
CIAYSIDNE same as abOVC; light olivc gray (SY 5/2); 
medium dark p y  (N 4/0); yellowish gray (SY 7/2); tract 
d a t e  nodules at 382'; no sand gravel lenses. 

34.4 to 3465'; 
4o4LM5-m- deg.; 
Hukd;Feoxidc. 
34.75'; 80.75 de&; Heal& Fe 
OXidC. 

3448 to 34.R 9&70 deg; 
Mccbankdy damaged; Fe 
OJride. 
3SM; 90 des Mechalllcally 
damrrgcd; Fe h d c .  
35.1': 55 dcg; Hubd; Fe 
oridc 

Hukd;Feoxi&. 
3SE. 60 deg; McchamaUy 
daaugcd;Feoxi&. 
36.1'; 8o8080 deg.; Huled; 
Fe oxide. 
36.8'; 70 * Mcrk.nullhr 
daaug0d;FeOndc 
373 to 375; 5-90 * 
H U F C o a &  

35.4'; 5&5&75-75 de& 



GEOLOGIC LOG 

43 - 

44- 

45 - 

46- - GROUWDVA TER 
I DEPTH I HOUR I DATE 1 

proiea- PAGE 

Rocky Fiats: 881 Hillside 2o29310941130 - 6 d 6  

39.0 to 42.9 RUN 
RECOVERED 33/39 RQD = 33/W 

~ 

TOTAL BOREHOLE DEPTH = 425’. 

40.0 to 40.1’: s 7 & m  deg; 

40.4 to 40.6’: s75 dek; 

Hukd;Peolridc 

Huled;Feolddc 



PmjectNumbar: PAGE 
GEOLOGIC LOG Rocky Flats: 881 Hillside - l d 6  

checked By P M  
PA By / Datr: R W  02/17/90 

I I , - -  
BomhoMweU Id: B301190 Drlllirrg Compmy: Boylcl B r a  
Yorthing (ft): 34785.9 Drill= DVstyles 

Tr-- - 

Date Complefcd: 2/23/90 
well I)lpe: BH 

Comments: French drain neotechnical study. Surface casing set to 2 

I i t w o g i c w c m  

mPsolL 
0.0 to 20': RUN 

0.0 to 0.4': SANDY M Y  graw brown (SYR 3/2); 
noastzatificd; fme to yty oouy grained sand; some 1 to 3 
cm. gavck poorsortin& mb.ngukr; q u a m  lwto 
medium plasticity; medium stift moirt 

RECOVERED 20/2u 

(SYR 512% modeate bnnm (SYR 4/4); & 

20 to 4.W RUN 
RECOVERED 1Jp.V 
SANDY MY Saw as abaK: some 1 to5 cm. pvek 
had. 

4.0 to 6.W RUN 
RECOVERED 2.0/20 
SANDY CLAY rame as above; moderate brown (SYR 4/4) 
light brown (SYR 5/6); slightly calcareous as calcorrouc 
veining no organic& 

4.0 to 6.W SAMPLE 
(VOA'S ONLY) B3Ollw0406 

4.0 to 8.E SAMPLE 
B3011w0408 



7 

8 

9 

10 

11 

12 

13 

14 

100 

100 

100 

~~ ~ 

ProjebNumba: PAGE 
- 

Rocky Flats: 881 Hillside 2mM34wm - 2 o f 6  
190 I 

8.0 to 1O.R RUN 
RECOVERED 20/ro. 

12.0 to 14.0’: RUN 
REcovERED2oIzD’ 

6.otomsAMpIE 
(VOA’S ONLY) B301190[#08 

ao to 10.w: SAMPLE 
(VOA’S ONLY) B30119OoB10 
8 . O t o u ( y : s A M p L E  

83011900812 

10.0 to 12.w. SAMPLE 
(VOA’S ONLY) BXl190101~ 

E O  to 14.e SAMPLE 
(VOA’S ONLY) 83011901214 
120 to 15.1’: SAMPLE 
B3011901416 



GEOLOGIC LOG 
PXOjCUNumkr: PAGE: 

Rocky Flats: 881 Hillside 2uzb33-oWxm - 3 o(d 

I Borthok/WeU Id: - 
(a) 

15- 

16 - 

17 - 

18 - 

19 - 

20- 

21 - 

22. - 

.. . - 
PD 
91h 

14.0 to 16.E RUN 
RECOVERED 1.1m 

16.0 to 18.E RUN 
RECOVERED 0.9/20' 
GRAVELLY SANDY CXAY moderate b m  (5YR 4/4 to 
3/4); n o a r m t i f d  fme to wry CUSISC gramcd sand; 

to medium pluticity; wxy stiff; moist. 
gmeb to cobbles poor sorting submgukr; quutmsc, - low 

18.0 to 209: RUN 
RECOVERED 0.7/2.0' 
18.0 to 18.6': GRAVE!LLY SANDY C L 4 Y  same as above. 

B0lROCR 
18.6 to 18.T: SILTY SANDSTONE: dark yclloarish orange 
(IOYR 6/6); dusky yellow (5Y 6/4); yellowish gray (PI 
7/2); nonuratifi+ fme to medium grained sand; some 
clay; moderate sorting s u b m a W  quarUc6c; low 
plasticity; weathered; medium hard; moist. 

20.0 to ms: RUN 
Center bit run. No sampks taken. 

205 to 22.0': RUN 
RECOVERED 0.7/15' 
SILTY SANDSTONE: same as a b .  

14.0 to l5.1': SAMPLE 
(VOA'S ONLY) 83011901416 

16.0 to 16.E SAMPLE 
(VOA'S ONLY) BJo11901618 
16.0 to 18.6': SAMPLE 
B30119016M 

18.0 to 18.r SAMPLE 
(VOAS ONLY) 830ii9018m 

J 



PmjatNumbar PAGE 

202!L33-oMmO GEOLOGIC LOG Rocky Flats 881 Hillside I 

2~ 30 

220 to 22s': RUN 
&tabit rua Noample Ptta 

TUX'ALAUGERED D W H  = 223. 
22sto23.[).:RUN 
RECOVERED 0.0/03 
23.0 to 2 s f f  RUN 
RECOVERED l.6/20' RQD = 1.6/2.0' 
23.0 to 23.6': SILn SANDY CLAysrOrn mociente 
yclkmich bnnm (lOYRS/4); MIIymtificd; 6ne gRlned 
rpad- vell sow &rounded; quutrae; medium 
plrcticiry;huvgirOarUinin~l;~mediwnhud; 
mapt 

23.6 to 24.1': SANDY SILTSTONE tight &yay (N 7/0); 
dusky ycllow (SY 6/4); n o n s m t i f i i  fme grained sand; 

planicity; iron ruining l;thmd; nonarncntuC medium 
hard; moist. 

traoc CLY; wcll sorted; Nbrouaded; quarQnsc; no 

, .. " 

25.0 to 28.R RUN 
RECOVERED 24/3.0' ROD = 2.4l3.0' 
SlLTY CLAYSTONE: l l l l~  as .boK; mociente yeuaarirb 
bnnm (IOYR 5/4); light bnnm (SYR 5/6); light olive gay 
(SY 6/1); mottled; iaduriolu of sandy daystone 8t 26.1 to 
26.3' and 26.8 to 273, heavy uon rtplniagwth arbonate 
and iron oxide concretions end iron cementation along 
f m r r  surface. 

28.0 to 30.W RUN 
RECOVERED oa/209 RQD = O.~/Z(Y 
S ~ T Y  U Y ~ N E :  Lame as a&; silty randstone lens 
at 283 to 28J'ramc as 23.6 to 24.1'. 

PACKERTESR 23.0 to 28.W 
23.6toWM:SAMPLE 

Fe oxide. 
263 to 263; 60 deg; Lcach 
open; Fe oxide with Fe 
nodules 
26.8'; 55 dcg; Healed: Fe 
OXidC. 

26.% 55 dcg; Healed; Fe 
Oridc 

PACKER 28.0 to 33.0' 

2&6 to 28.7 55 deg; Hcalad; 
Fe oxide. 



ProjcctNumbar: P A G E  

2n2%3sowxJa - 5 d 6  GEOLOGIC LOG Rocky Flats: 881 Hillside 
B301190 I - 

w 
(ft) - 

31 - 

32- 

33- 

34- 

35- 

36- 

37 - 

38- - 

LEC 
9b 

17 

140 

100 

CROU)(DUATER 
DEPTH I HOUR 1 DATE 

LQD 
5 

17 

140 

100 

M.0 to UOI: RUN 
RECOVERED 05/3.0' ROD - 05/3.0' 

33.0 to 35.W RUN 
RECOVERED 2.8/2.W ROD - 2.8/2.U' 

35.0 to 38.W RUN 
RECOVERED 3.0/3.0' RQD = 3.0/3.0' 
!%lWY CIAYEY S I L m N E :  same as sbovt; grading to 
tight gray (N 7/0); olivc gray (5Y 4/1); fmc gra10~I sand 
decreasing with depth; imn staining decreasingwith depth; 
s c a t t e d  OS to 1.0 mm. leases of silty randstonc; medium 
hard: moist. 

33.0 to 35.0': LITHOLOGY 

Fild ioterprrtrtioa chaged 
lrarrSANDYCLAYrnNEto 
SANDYCLAYEY 
sIL'LsroNEbucdoag.io 

PACKER TJ?Sl? 34.0 to 39.0' 



GEOLOGIC LOG 
proicct Nu- PAGE 

Rocky Fiats: 881 Hillside 2u2%3349um - 6 o ( 6  

I 

44- 

45 - 

46- - 

3- 

40 

41 - 

42 

43 .- 

I 
GROUNDWATER 

38.0 to 43.W RUN 
RECOVERED S.O/S.W RQD - 4.1/S.O' 

TOTAL BOREHOLE DEPTH = 43.0'. 

41.9 to 42.1'; 20 deg; H a l  

41P; 40 deg Hukd; Fe 
O d d c  

Fe 016& 
423 to 4223'; 80-8040 de&; 
Hukd: Fe d&. 

i 



~ ~~ 

proieaNumki: PAGE 

GEOLOGIC LOG -IRockylatts: 881 Hillside 1 u)?93309.0Qo I l d 4  

Borehole/Well I& B30l290 
Yorthing (fth 347765 
Easting (ft): 2l2a65 
Ground Surface Elm (ft): 59165 
r o d  k p t h  (It): 8.0/245 
hwdw SPCarpenter/JKHarriz 

Drilling Comp?ny: Baylu Bra 
Driller: DVStyies/PCBllrhlta\rsLi 
Helper: ALgoday/MBayd 
Rig Tvpt: B-57 
Drilling Method: HS Auger/NX Core 
DriUing FMd: None/wates 
Date Star td  2/26/90 

2-[ 3--.. , . 

. .  

SPT tEc 
% 
48 
- 

80 

100 

0.0 to  20': RUN 
RECOVERED .95IZ(Y 
CLAYEY SILT: vcy dark gram browa (lOYR 3/2); 95% 
noapiastic to slightly plastic fin- 5% fine pined rpnd; 
< 1% trur gmvck moderately *I1 sorted; subongular; 
nuaimurn oizc 2 em; firm to aifc dunp;iOottd 
throughout. 

2 0  to 4.0': RUN 
RECOVERED 1.6/20' 
SANDY UAYEY'SILT: brown (IOYR 513); 50 to 6096 
nonplastic slightly plastic f m w  40 to 5046 very fine to fine 
grained sand; occasional very c~arzc rand; subangdq vcy 
stifc damp to dyc limonite veins mottling 8t brse; 
b m i s h  yellow (10YR 6/8); 5% c a l i  throughout white 
(10YR S/l); oaxsbnal roots (very fine). 

~ 

4.0 to 6.0': RUN 

4.0 IO 4.4': SANDY CLAYEY SILT: not root@ light 
yellowish b m  (lOYR 614). 

dark yellowish brown (10YR 416); fine roof& fine caliche 
s t r i n g s  along low 
455 to 5.T: SILTY CLAY dart graph b m  (UY 4/21; 
b l o c 4  10096 medium plastic fin= vcy strfl; me fine 
l i ioaite  fdled fracturrr; oaasiod caliche podrcts 
mottled; oa=umnal black (10YR 2/1): carboa discolodon 
in pockets (lcm.) and rtringrr; day p e r a n m g  incrraw 
to b q  damp. 

REcovERE!D 20120 

4.4 tO 4% SANDY CLAYEY SILT: (a 81 2(Y> Uccpt 

4.0 IO 6.E SAMPLE 
(VOA'S ONLY) B30129o0406 
4.0 to  455': SAMPLE 
B30129oO406 



ProjccrNumkr: PAGE 
GEOLOGIC LOG Rocky Flats: 881 Hillside 2029-33mU?20 - 2 d 4  

Borehoie/Well I& B3Ql290 
e 
Q 

- 
IEC 
5 

100 

73 

60 

0 

0 

70 

CRQlWWA TER 

t 
6.0 to 8.R RUN 
R E c o V e R e D 2 0 ~  

TOTALAUGERED DWIM = 8.0’. 
8.0 to 95’ RUN 
RECOVERED 1.1/15’ 
SILTY CLAY pale pllovich brow8 (1OY R 6/2); 
moderately brow8 (SYR 4/4> dark gray (N 3/0); mottled; 
1- wry tine gwd g ~ v c l  up to 5- anplnr, 

caliche ZDIK+; cffewcscc with HCL; h i m y  -the* 
qupmitc; trace rrad; poody sorortcd; feldspathic; ramc 

conrdid.ted; soft; damp. 

BEDRo<x 
95 to 120’: RUN 
RECOVERED ROD = 1 . l P  
95 to 9.R SILTY U Y S r O N E k  tight gray (N 7/0) to 
dusky ycllov (SY 5/4); mottkd; some very fine gmin sand; 

9.9 to 11.0: CLAYsIy)NE tight d i  gray (SY 5/2) to 
modemte bmvn (SYR 4/4); m o t t l e  some silt to silty; 
abundant iron and caliche nodules up to 2 an; tracc 
plasticity; very weathew moderately soft; damp. 

well sorted; quprtrac, e w u t h e r r d ;  soft; damp. 

120 to 13.E RUN 
RECOVERED 0.0/1.0’ ROD = 0.0/1.0’ 

13.0 to 135’: RUN 
RECOVERED 0.0/05’ ROD = O.O/OS 

135 to 145’: RUN 
RECOVERED 0.7/1.0’ RQD = C ‘1.0’ 
CIAYscT)NE: light o i i  gray (5‘ ail); light gray (N 

PA- TEST: 95 to 145’ 

9.7 to 9.R SAMPLE 
(GE0TEC”ICW 
B3012909799 

--T - 



Ul19.3509M)20 GEOLOGIC LOG Rocky Fiats: 881 Hillside 

i 

PAGE 

- 3 o f 4  

16 - 

17 - 

18 

19 - 

"1 
_. lp 

2 2 -  

145 to 173 RUN 
RECOVERED U/3# RQD = 0.8/3.W 

175 to 195': RUN 
RECOVERED 15/20' ROD = 13/2.0' 
175 to 185': CIAYSIONE: same s ~bovc; dark ycUowi6h 
onnge (IOYR 6/6> medium grey (N S/O); light brownish 
gay (5YR 6/1); blocty; tome to trrce 61s micro 
lami~tionr to rnonkd irw staining througbou~ medium 
to high p l d t y r  weathem$ firm; damp. 
185 to 19.0: SILTY SANDY CXAYSONE: medium grey 
(N 5/0); light brownish gay (SYR 6/1); noasttatifred; very 
fine to fine gramed sand; moderate sorting; subrounded, 
quartmsc; medium piastie; firm; damp. 

195 to 215': RUN 
RECOVERED 0.0/20' ROD = 0.0/2.0' 

215 to 225: RUN 
RECOVERED Os/l.0' ROD = O.O/l.0' 

14.1': 70 hulcd to optn; 

PACKER "ESR 145 to 195' 

PACKERTESP 195 to 245' 

DEPTH 1 HOUR I DATE - 



PmjectNumki: 

2DB-334Bmm GEOLOGIC LOG Rocky Flats: 881 Hillside 

:OD 
96 

0 

PAGE 

- 4 o f 4  

SILTY SANDY C L A Y m N E  same u 185 to 1 9 e  with 
irW ament at 219 to 220'. 

225 to 245': RUN 
RECOVERED 0 5 / w  RQD = 0.0/2.0' 
SLTY SANDY CLAYSTONE modcrate yellowish brown 
(10YR 5/4); dark yellowish onnp (lOYR 6/6); 
nonmatiFa very fw pined und; well 10- &urn 

plasticity; modeatdyrott; damp. 
arbonate to iroaamcat input; hard at 22.9 to 2My: low 

TOTALBOREHOLEDEPIH = 245'. 



P m j e u N e .  

2a%so!M020 GEOLOGIC LOG Rocky Flats: 881 Hillside 
PAGE: 

I d 5  

BorehoieWeil Id: mu90 
Northing (ft): 34764.8 
Elsting (ft): 21187.1 
Ground SurtaCe Elev (ft): 59185 
row ~ e p t h  (It): 13.8/338 
Lomd By: JKHarriz/SPcarWnter 

QA By / D a k  SPC 02/28/90 I W e I I m  BH 
Comments: French drain geotechnical study. Surface casing set to l3.0' below ground surface. 

Drilling Corn- BoyteS Bra 
Driller: DVStyles 
Helpec U h Y  

fig m 
Drilling Method: HS Auger/NX Core 
Drilliaa Fluid: None/Wata 

~ ~~ ~~ ~ 

TOPSOIL 
0.0 to 20': RUN 
RECOVERED 0.7/20' 
0.0 to O S :  CXAYEY SILT: very dark graylrh broom (IOYR 
3/2); 95% non to slightly plastic furcr; 5% fme grained 

throughout; dry - damp. 

CoulJVlzJM 
05 to 0.7  SILW CXAY dark yellowish brown (10YR 
4/4); 100% medium plastic fin- soft; moldabk occdod 

sand; O C C S l O d  VCv OOUIC sand; Nb.n@Ih, SOk mtCd 

damp 

- .  
Checked By SM: 
Checked By P M  

LO to  4 . e  RUN 
RECOVERED 2 0 / w  

" 

Date Start& 2/26/90 
Date Completed: 6/26/90 

M Y  CXAY dark yellowish brown (1OY R 4/4); 
laminated (4s deg.); lamina delineated by mottlio& (70 to 
80%) medium pl- fin- (20 to 30%) very fine grained 
sand; moderatclyarcll sorted. subrounded; quarp; slightly 
sandier towards 4.0'; r x x a s d  very coarse sand; scattered 
fine traces of cahoaaaouc m a t e d  (black) and scattered 
fine rootleq firm; damp. 

4.0 to 6.0': RUN 
RECOVERED 0.9/20' 
CXAYEY SAND. yellowish brown (10YRS/6); no 
structure; (70 to 60%) fine grained sand; 30 to 4046) 
medium plastic fin- (10% t raa )  gravel; modcratelyvcil 
sorted; subrounded to sub8ngular quareocc; maximum S k  

3 cm; mottled; occasional fine rootlet& firm; damp. 

Monitonng instrument 

B=m-j-k 
HNu: 0.0 
RAD: 20.0 

b m c h i q l a a c ; o n c u ~  
and on corc 8t brk lpwnd 
unksr othewc Doted below. 
TRIPBIANKSAMPLE 
TB0226901 
0.0 to 0 . 7  SAMKE 
(VOA'S ONLY) BjoUWOOOt 
0.0 to 4M: SAMPLE 

2.0 to 4.w: SAMPLE 
(VOA'S ONLY) B3013w0204 

Mw incide 8Upq Ln 

4.0 to 4.9': SAMPLE 
(VOA'S ONLY) B3OUw0406 
4.0 to 113: SAMPLE 
B3Ou900412 

GRDUWDUATER I 



GEOLOGIC LOG 

- 
M D  
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13 - 

Project Nu-. PAGE 

2029-3109-0020 - 2 o f 2  Rocky Flats: 881 Hillside 

6.0 to 8M: RUN 
REcovEREDos/2D 
SILTY CLAY light ycuowkh b r rm (1OYR 614) to 
brovnirh ycUow (lOYR 6/6); 110 LINchve to weakly 
laminared; (95%) plvtic f m  (5%) gmnl; subrounded; 
quue lad gnnitt; ocasiud fme pined sand in reveral 
law mottled; limonite stained at base fine: m o a  

6.0 to 6.8': SAMPLE 
(VOAS ONLY) B J O ~ W O ~ O B  

8.0 t o  10.0' RUN 
RECOVERED 02/2r 
CLAYEY SILT; pale brown (10YR 6/3) to bropmish pllow 
(10YR 6/8); weakly laminated; (95%) slightly plastic fines; 
(5%) very fine gamed to fine pined sand; moderately 
well ~ortad; quam limonite in bands throughout; mottkd; 
fim damp. 

10.0 to 1zw RUN ~ - _  

RECOVERED p8rtiCi.l pprt of core 
CLAYEY SILT: pak b- (IOYR 6/3) to brownish ycllow 
(1OYR 618); as above; except Occasional gravel: 
subrounded; quam; manmum suc 1 cm; black 
carbonaceous spots (Mn Oxide) throughout. 

120 to 13.0': RUN 
Center bit run. No sample taken. 

BEDRO<X 
13.0 to 13.8': RUN 
RECOVERED 1.6/0.8' 
SILTY CLAYSI'ONE: brown (10YR 4/3); blocky; highly 
-therm$ (100%) medium plastic fin- scattered caliche 
n veins - pocketq limonite in fine veins; stiff - firm; damp. 



Project Numkr: PAGE: 

GEOLOGIC LOG Rocky Flats: 881 Hillside 202!&- - 3 of2 

Borehole/Well Id: B30l390 I 

(ft) 

ls- 

16 - 

17 - 

18 - 

19 - 

20 - 

21 - 

22. 

- 
LEC 
S L  

0 

37 

60 - 

WALAUGERED DEPIH - 13.8'. 
13.8 to 16.8': RUN 
RECOVERED 0.4/3.0' RQD = 0.4/3.0' 

16.8 to 18.8': RUN 
RECOVERED 0.0/20' RQD = 0.0/20' 

18.8 to 21.8': RUN 
RECOVERED 1.1/3.0' ROD = 1.1/3.0' 
SANDY CLAYSrONE AND SILTY SANDSTONE light 
olive gray (5Y 6/1); interbedded end gradational; vtry fine 
to fine grained sand; modeme sorting round; qupnzose; 
uncementcd; some iron bandin& scattered calearrous veins; 
low to no plasticity in pans; soft to firm; moist. 

Nota: 

PACKER=. 14.8 to 18.8' 

PACKERTEST: 18.8 to 23.8' 
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21.8 to 23.8: RUN 
-0' RQD = 05/20' 
M Y  CLAYsrONE and SILTY SANDSTONE: same as 
above exapt light olive gray (SY S/2); modcnte olivc 
b m  (SY 4/4); am too broken to determine ururate 
fractum angkr 

23.8 to 25.8': RUN 
RECOVERED 1.8/20' ROD - 1.4/2.0' 
CLAYEY SILTSTONE and SANDY SILTSTONE: light 
olive brown (SY S/6); light olivc gray (5Y 6/1); moderate 
o l k  brown (SY 4/41; interbedded and gradational; very 
fine pmed sand; moderate sonin& round; quamore; 
trecc calcueour vcinr; traa iron staining low to medium 
plauicity, soft to firm; moilt. 

25.8 to 28.8': RUN 
RECOVERED 3.0/3.0' RQD = 3.0/3.0' 
25.8 to 26.4': CLAYEY SILTSTONE and SANDY 
SIL'ISTONE as abovc. 
26.4 to 2 7 2  SILTY CLAYSTONE; light olive brown (5Y 
5/6); light olive gray (SY 6/1); lenses of clayey siltstone; 
some to trace vcy fine to fine grained sand amount 
decreasing with depth; iron staining medium plasticity, 
soft to firm; mow. 

27.9 to 288'. CLAYSTONE: light olive gray (5Y 6/1); 
blocly; some silt; abundant micro fractures with iron filling 
along blarlry structure: medium to high plasticity; firm; 
moist. 

~~~ ~~ 

28.8 to 31.8': RUN 
RECOVERED 1.7/3.0' RQD = 1.7/3.0' 
CIAYsIy)NE same as abovc except; moderate olive brown 
(SY 4/4); medium gray (N S/O). 

23.8 to 24.4': SAMPLE 

B3013902382M 

Fild interprrmtioa changed 
f m S A N D Y  CLAYrnNE 
and SILTY !aNDsroNE to 
CIAYEY SILTSroNE and 

ongrernuzcrrulyrir. 

233 to za': L~THOLOGY 

24.T; 90 deg.; hukd; Fe 
PACKERTESC 24.8 to 288' 

25.1'; 70 dck; hulcd; Fe 
25.1 to 26.4': LlTHOMGY 

fromsANDY CLAYSlDNE 

CIAYEY sILmoNE 
SANDY SILTSTONE b 
on grain sizc analysis. 
25.9': 90 de&; healed; Fe 
26.0'; 90 dcg; healed; Fe 
265'; 75 de&; healed; Fe 

weld intcrprrutioo changed 

PACKER TETF 28.8 to 33.8' 
28.8 to 29.4': SAMPLE 
(G-m) 
B301390288tW 
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31.8 to 333': RUN 
RECOVERED 12/13 ROD - 1.2115' 
31.8 to 32.T: CLAYSTONE same as above. 

32.7 to 33.0': SILTY CLAYSTONE: light olivc gray (SY 
611); blocky to platy; trace wry fme grained sand; trace 
imn staining mcdium to iow plasticity; soft to f i ;  damp 
to moist. 

333 to 33.8': RUN 
RECOVERED QA/QJ' RQD = OAIOS'  
SILTY CLAYSTONE: same as a h  except; trace to some 
\nN fine Sand 

~~ 

TOTAL BOREHOLE DEPTH = 33.13' 

Nata: 



GEOLOGlC LOG Rocky Flats: 881 Hillside 

GROUNDWATER 
DEPTH 1 HOUR I DATE 

Project Nu- PAGE: 

202!b3M9&m - l d 6  

Lithologic Desaiption 

COLLUYNM 
0.0 to 2.0’: RUN 
RECOVERED 0.0/20’ 

Borehole/Well Id: B301490 
Northing (ft): 347529 
Easting (ft): 21082.2 
Ground Surface Elm (ft): 59223 
Total Depth (ft): 18.0/40.0 
L4w$d By: JKHarriz/RMSengebush 
CheckedBySM 
Checked By PM: 
QA By / Date: SPC 03/09/90 

2.0 t o  3.0’: RUN 
Center bit run. No sample taken. 

Drilling Company Boyles B r a  
Driller: DVStyies 
Helpu: A L B d Y  
Rig Type: B-SI 
Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/ Water 
Date Started: 2/26/90 
Date Completed: 3/5/90 
Well Type: BH 

~ 

3.0 to 4.0’: RUN 

SILTY CLAY: dark yellowish b m  (IOYR 4/4); mottled; 
no structure; 80% medium plastic tines; 1 W o  fine puW 
sand; 10% gravel up to 3 cm; moderately sorted; 
subrounded; quarmte; fine rootlets throughout; stiff to 

4.0 to 6.0’: RUN 

SILTY CLAY. same as above; except slightly p t e r  sand 
(15%); pawl to 45 cm; occasional caliche and 1 mm - 
2mm; black bnttle grains (Mn Oxide); occasional fine 
rwflets. 

RECOVERED 0.9/1.0’ 

\firm; damp. 

RECOVERED 13/2.0’ 

NOar 
Monitoring Instrument 
Background Levels: 
“IC 0.0 

All reading inside auger; in 
breathing tone; on cuttin& 
and on core at background 
unless otherwLc noted below. 
TRIPBIANKSAMPLE 
TB02245901 
mELDBIANKSAMPLE 
BO14900016FB 

RAD: 20.0 units 

3.0 to 3.9’: SAMPLE 
(VOA’S ONLY) B3014900304 

3.0 to 3.9’: SAMPLE 
B3014900004 

4.0 to 
(VOA’S ONLY) B3014900406 

4.0 to 8.W SAMPLE 
B3014900408 
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6.0 to 8.09: RUN 
RECOVERE0 2.0/2v 
S I L n  SANDY CLAY dart yelloarirh brown (1OYR 4/4); 
monled; 70% medium plsrtic fin- 2iE% fine wed Eand; 
10% gravel up to 2 cm; poorlyrorttd; subrounded; 
quamite; limonite stains throughout; occarional caliche; 
damp 

8.0 to 10.0’: RUN 
RECOVERED 1.7/2.0’ 
SANDY CLAYEY SILT: ycllowirh brown (10YR5/4); 
mottlcd; 7040 medium plastic finer; m u  fine grained sand; 
10% gravel up to  1 cm; poorly sort&, subrounded; 
quamite; limonite stain& caliche throughout (10% of pore 
space); much g M t e r  percentage than previous intenralc; 
gradually slightly lesr sandy at 9.7, stiff to finn; damp. 

10.0 to  12.0’: RUN 
RECOVERED 1.9/2.0’ 
10.0 to 10.7 SILTY CIAY b m  (10YRS/3); 95% 
medium plastic fines; 5% gravel up to 1 cm; subrounded; 
quartzite; caliche throughout finn to stiff: damp. 
10.7 to 11.9’: SILTY CLAY: broom (10YR5/3); 95% 
medium plastic fines: mottled; trace to 5% wty fine to fine 
p i n e d  sand; occasional gravel up to 1 cm; subangular; 
quartzite; caliche throughout (< 170); limonite views; firm 
to stiff; damp. 

12.0 to 14.0’: RUN 
RECOVERED 1.7/2.0’ 
12.0 to 12.4’: SILTY CLAY same as above. 

12.4’: CALICHE in lamina; gravel to 4 cm. 
12.4 to 13.7. CLAY AND SAND interbedded with SILTY 
SAND: strong pllowish brown (7SYRS/6); CLAY AND 
SAND: 50% medium slightly plastic fines; M o  fine grained 
sand; moderately sorted; subrounded; quamose; ormsionai 
gravel up to 4 an; caliche veins throughout; firm; damp. 
SILm SAND: 8096 medium fine graincd; moderatelywtll 
sorted; subrounded; quartzme; 20% slightly plastic fines; 
Loohe, damp. 
11 7. rrBgmr.1. Fm 

6.0 to 8.E SAMPLE 
(VOA’S ONLY) B3014900608 

8.0 to 9.7’: SAMPLE 
(VOA’S ONLY) 83014900810 
B3014900810D 

8.0 to 119 SAMPLE 
B3014900812 
B3014900812D 

4 10.0 to 11.9’: SAMPLE 
(VOA’S ONLY) B3014901012 

10.7 caliche infilled fracture 
at 80 deg. 

12.0 to 14.0’: SAMPLE 
(VOA’S ONLY) 83014901214 

12.0 to 15.6’: SAMPLE 
83014901216 
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Lithologic Dcvrrption 

\ 
14.0 to 16.0’: RUN 
RECOVERED 1.6/20’ 
14.0 to  14.4’: SANDY CLAY brown (10YR5/3); mottled; 
6046 medium plortic fin- 30% fine gamed rpnd; 
moderately well sorted; subrounded; q- tracc very 
coarse rand; maximum c k  2 mm; caliche veins; fm; 
damp 
14.4 to 14.E CLAYEY GRAVEL: bmwn (lOYR 5/3); up 
to 4 cm in clay manix; clay is 90% medium plastic fmes; 
10% fine grained sand; damp. 
14.7 to lS.6’: SILTY Q A Y  brown (10YR 5/3); mottled; 
90% medium plastic fin* 5% fine gruned sand; 5% gravclr 
up to 3 cm; subrounded; quamocc; caliche in veins 
t hroughouc firm to stiff; damp. 
16.0 to 18.0’: RUN 

16.0 to 16.1’: CLAYEY GRAVEL: as a- at 14.4 to 
14.T. 
BH)ROCK 
16.1 to 18.0’: SILTY CLAYSTONE: g r a p h  brown ( 2 f i  
5/2); b l o c e  9946 medium plastic tines 1% wry coarse 
sand; wcll sorttd; subrounded; q u a m ;  scatted caliche 
in pockets and veinc; very stiff; damp. 

TOTAL AUGERED DEPIH = 18.0’. 

RECOVERED rop.0’ 

18.0 to 195’: RUN 
RECOVERED 0.4/15’ RQD = 0.4/15’ 
18.0 to 18.4’: CLAYSTONE: pale yellowish brown (IOYR 
6/2) with a trace of light brown (SYR 6/4); some silt; trace 
of limonite in minute veinlets to 05 mm in wdth 
(randomly onented); stiff to hard; damp. 

195 to 225’: RUN 
RECOVERED 3.0/3.0’ RQD = 3.0/3.0’ 
195 to 21.0’: CLAYSTONE: as in 18.0 to 18.4’. 

21.0 to 21.9’: SILTY CLAYSTONE: olive gray (5Y 3/2); 
some very tine grained sand; iron nodules; stiff; damp. 

21.9 to 229. SILTY SANDY CLAYSTONE: same as 21.0 
to 21.9’. 

NOtS 

14.0 to lS.6’: SAMPLE 
(VOA’S ONLY) B3014901416 

PACKERTEST: 18.0 to 
23n 

~ 

195 to 225’: No fractures 

20.7 to  20.9’: StLUPLE 
(GEOTECHMCAL) 
B30149ouTTu)9 
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Litbdogic Description 

W to 245’: RUN 
RECOVERED 25/20’ ROD 25/20’ 
2u to 223’: SILTY SANDY CLAYSTONE: same as 
a b  

pllaarirh broom (lOYR 6/2); vcy fme grained sand; well 

233 to 23.T CIAYEY SANDY SILTSTONE: same as 
akrvt; interbedded with thin laminations of clayey ritty 
sandstone. 
23.7 to 24.0’: SILTY SANDSONE: pale pllowish brown 
(IOYR 6/2); vcy fine grained; well sorted, rounded; 
quansac; low plasticity; sofc damp. 
24.0 to 245’: CLAYEY SANDY SILTSTONE: same a 233 

22.8 to 233’: CLAYEY SANDY SILTSTONE: pale 

sorted; mu- q- loarplarticity; ref$ damp. 

\ to 23.T grading into claytone. 
I 
245 to 285’: RUN 
RECOVERED 0.1/4.0’ ROD = 0.0/4.0’ 
MYSTONE:  as in 18.0 to 18.4’. 

26.0 to 265’: CLAYSTONE: pale yellowish brown (10YR 
6/2); with mottled gray (SY 3/2); stiff to hard; damp. 

265 to 278’: SILTY CLAYSTONE: trace of limonite in an 
oval patch to 2 cm in diameter at 27.4’; stiff to hard; 
damp. 

27.8 to 289: SILTY CLAYEY SANDSTONE: pale 
yellowish brown (IOYR 6/2); m y  fine grained sand well 
sorted; rounded; quartzose; low plasticity, soft; damp. 

285 to 2 9 s  RUN 
RECOVERED 35/1.0’ ROD = l.O/l.O’ 
285 to 295’: CIAYSTONE: pale yellowish brown (10YR 
6/2); blocky; with 3 cm in diameter limonite nodule at 
29.2’ some silt to silry; stiff; damp. 

295 to 345’: RUN 
RECOVERED S.O/S.O’ ROD = 4.6/5.0’ 
295 to 34.3’: CLAYSMNE: graysh orange (IOYR 7/4); 

PACKER TJSR 227 to 
27.v 

23.7 to 2 3 9  SAMPLE 

83014- 
24.1’; 90 dclC; open; Fe oxide. 

(G-U) 

245 to 285’: No fractures 

Note: 25‘ pickcd up from 0 
subsequence Nn. ROD = 
25/23  

26.9’; 90 de&; open; Fe onde. 

PACKERTEST: 275 to 

32.T 

283 to 28.6’: SAMPLE 
(GEOTU=”ICAL) 
B301490283286 

29.0’; 45 deg.; open; Fe Oxide. 

29.7 45 dcg.; open; Fe onde. 
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Lithologic Damption 

mottled with limonite filled veinlets to 1.0 mm in width; 
mortly vend, jagged and irregular patterns very stiff; 

343 to 345': SILTY CIAYSTON'E medium gray (N 5/0); 
WCU sone& s t e ,  damp to dry. 

Qmp 

345 to 385': RUN 
RECOVERED 3.3/4.0' ROD = 3.3/4.0' 
CIAYSTONE yellowish gray (SY 7/2) with trace of light 
brown (looks orange) (SYR 5/6); some silt to silty with up 
to 5 mm. inclusions to laminations of clayey siltstone; trace 
of limonite stained veinlets to 1.0 mm wide, mostly 
vertical; closed; no apparent bedding structure; very stiff; 
damp. 

N o t 0  

303 to 313': SAMPLE 

B301490343313 

315': 90 dek; -a; Fe oxide. 

32.3'; 45 dcg.; open; Fc oxide. 

325'; 45 dek; open; Fe oxide. 

327; 45 de&; open; Fe oude. 
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93 385 to 40.W R U N  
RECOVERED 1.4/13 RQD = 1.4/15' 
SILTY CLAYSONE: ycllowisb gray (SY 7/2); blocky 
when broken; some sand to vndy with 1 to 3 mm 
laminations to inclusions of very fine grained sandstone; 
tlaoc of limonite veinlets (cloud); near venicll and 
i m g u k ,  very stiff; damp. 

TOTAL BOREHOLE DEPTH = 40.0'. 

37.9'; 90 des open; Fe oxide. 

38.8'; 45 des; open; Fe oxide. 

39.2'; 90 dek; open; Fe oxide. 
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Borchole/Well Id: B301590 
Northing (It): 34741.9 
Easting (It): 20990.0 

Total Depth ( f t ) :  lSJ/34.8 
Logged By: JFHerrick/SPCarpenter 
CheckedBySM 

QA By / Date: 

Ground Surface Elev (ft): 5926.6 

Checked By PM 
JDL 07/24/90 

Project Number: PAGE 

GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 -- I l o t s  - -  
Drilling Company: Boyles B r a  
Drillec DVStyies/PCBushkovski 
Helper: ALBoday/MBoyd 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/Water 
Date Started: 3/19/90 

Well Type BH 

I)pc: B-57 

Date Completed: 3/22/90 

GROUNDWATER 1 

Litbdogic Description 

CoLulYIuM 
0.0 to  20': RUN 
RECOVERED ZO/ZO' 
SILTY CLAY: moderPtelyyclloarirh brown (10YR5/4); 
mottled with moderate b m  (NR4/4 )  iron stainin& 
weak reaction with HQ some gray roo9 trace gravels up 
to  2 cm; subrounded; quartzose: stiffi wet. 

2.0 to 4.0': RUN 

2.0 to 3.1': SILTY CLAY. same as above; trace gravels up 
to 5 cm: no roots. 

RECOVERED 1.1/20' 

4.0 to 6.0': RUN 
RECOVERED 0.7/2.0' 
SILTY CLAY: same as abovc. 

Noter 

Monitoring insvumcnt 
Background k k  
HNu: 0.0 
RAD: 24.0 uniu 
All readingr inside auger; in 
breathing zone; on cuttings; 
and on core at background 
unless otherwise noted below. 
TRIP BLANK SAMPLE 
TBO31990 
0.0 to 2.0': SAMPLE 
(VOA'S ONLY) mu900002 

0.0 to 3.1': SAMPLE 
B3ou900004 

20 to 3.1': SAMPLE 
(VOA'S ONLY) B3015900204 

4.0 to  4 7 :  SAMPLE 
(VOA'S ONLY) BM159ooQ06 

4.0 to 7.T: SAMPLE 
BMl5W0408 

I DEPTH 1 HOUR I DATE I 
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lithdogic Description 

6.0 to 7.0’: RUN 
No sample taken used center bit to penetrate gravels. 

1.0 to  8.0’: RUN 
RECOVERED 0.7/1.0’ 
SILTY CXAY moderate yellowish brown (10YR5/4); 
grpvclly to some BrpVcl(1 to km): subangular to  
subrounded; qua- w u k  reaction with H a  stiff; 
damp. 

8.0 to  10.0’: RUN 
No sample taken used center bit to penetrate grav~ls. 

10.0 to 115’: RUN 
RECOVERED 1.0/15’ 
GRAVELLY CLAY: moderately yellowish b m  (10YR 
5/4); grawl 05 to 4 cm: poorly sorted: subrounded; 
quareme: some mica and pink feldspar, strong reaction 
with HQ stiff to firm: low plasticity; damp. 

115 to 135’: RUN 
RECOVERED 15/2.0’ 
115 to 12.0 CLAY: yelloarish gray (W 7/2); some light 
brown (SY 5/6); white carbonaceous winlets up to 4 mm: 
strong reaction with H a  firm: medium plastic: damp. 

12.0 to 12.1’: GRAVEL: yellowish gray (SY 7/2); 
moderately sorted, subangular, quareosc (05 cm). 
12.1 to 135’: m y :  same as above. 

135 to 155’: RUN 
RECOVERED 2.0/2.0’ 

(VOA’S ONLY) B301S90W08 

4 10.0 to 120’: SAMPLE 

I (VOA’S ONLY) B3015901012 

10.0 to 120’: SAiiPLE 
B3015900812 

115 to 13.0’: SAMPLE 
(VOA’S ONLY) 83015701214 

GROUNDWATER U 

T 
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13s to 1355’: CXAY dtuky yellow (SY 6/4); up to 5 cm; 
subangular to subrwndcd, quamose, damp. 
B H ) R m  
1355 to US’: SILTY CIAYSTONE: dusky yellow (SY 
6/4); trace light olivc gray (SY 6/1) mottling white 
camrrceouc mottles wuk reaction with HCL; low 
plasticity; firm; mhaivc; damp. 
TOTALAUGERED DEPTH = 1 S 3  

Is5 to 16.0’: RUN 
RECOVERED 0.0/05’ 

16.0 to 20.3’: RUN 
RECOVERED 2.0143’ ROD = 2.014.3’ 
CLAYSTONE dusky yellow (SY 6/4); light olive gray 5Y 
6/1); medium dark gray (N 4/0); bloc@, some silt to silty; 
very silty inclusions at 16.9 to 17.0’; iron staining to 
veining around bloeky structure; 1 to 2 mm discontinuous 
healed fractures; medium to high plastic; weathered; soft; 
damp. 

20.3 to 22.3’: RUN 
RECOVERED 1.0/2.0’ RQD 1.0/2.0’ 
CLAYSTONE: same as above: medium gray (N 4/0); 
brownish gray (SY 4/1); decnasing silt; decreasing iron 
staining. 

N o t s  

PACKERTEST: 165 to 20.3’ 

PACKERTEST: 20.3 to 25.3’ 
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Litbo@c Description 

223 to 233’: RUN 
RECOVERED 1.4/1.0’ RQD 0.6/1.0’ 
CLAYSTONE light o l i  gray (SY 5/2); brownish black 
(SYR 2/1); blocly, =me silt to silty; 1 to 2 mm 90 deg. 
laminations of  iron oxide at 21.9 to 22.2’; 05 to 1 cm 90 
de& laminations of siltstone at 22S to 22.7: platy 

233 to 2 5 3  RUN 
RECOVERED 22/20’ ROD 22/20’ 
SANDY SILTSTONE yey light p a y  (N 7/0); medium 
dark gray (N 4/0); lensed, some to trace clay; very fine 
grained sand; well sone round; quamoQe; lens of silty 
sandstone at 24.7 to 25.0’: carbonaceous debris; manganese 
mottling; low to no plastinv, firm; damp. 

\structure: medium 10 high plasticity; soft: damp. 

25.3 to 25.9’: RUN 
RECOVERED 02/0.6’ ROD = 0.0/0.6’ 
SANDY SILTSTONE same as a h .  

~~ ~~ 

25.9 to 273’. RUN 
RECOVERED 1.2/1.4’ ROD = 12/1.4’ 
25.9 to 26.4’: SANDY CLAYSTONE: dusky yellow (5Y 
6/4); medium gray (N 5/0); slightly b l m h  very fine 
grained sand; some silt to slightly; well sorted round; 
quam-; abundant iron staining in veins and mottling& 
medium plastinty; soft to firm: damp. 

26.4 to 27.1’: SILTY SANDSTONE: dusky yellow (SY 6/4); 
medium gray (N S/O); nonstratified; some silt to silty, very 
fine p t n e d  sand; well sorted; round; quamase; iron and 
manganese staining trace carbonaceous; low to no b lasticitv: firm to stiff: damo. 
t 
27.3 to 29.3’: RUN 
RECOVERED 1.6/20’ RQD = l.0/20’ 

,. 

273 to 27.9’: CLAYEY SANDSTONE: same as above. 
27.9 to 28.9’: CLAYSTONE medium gray (N 5/0); 
moderate yellowish brown (10YR5/4); b l m b  trace to 
very fine p i n e d  sand: some silt; inclusions of silty 
claystone; iron staining and mottling throughout; medium 
to high plasticity; soft to firm; damp. 

29.3 to 30.3’: RUN 
RECOVERED l.l/l.O’ ROD = 0.0/1.0’ 
29.2 to 2935’: CLAYSTONE: same as a h .  

29.35 to 303’: CLAYEY SANDSTONE. same as 2.6.4 to 

21.9 to 222’: 90 deg.: heal& 
Fe 

225 to 227’: 90 deg.; fill& 
silt 

23.9 to 242, 5 deg.; healed 
Fe 

24.3 to 24.4’: 50-50 deg.; 
healed; Fe 

24.9’; 60-70 deg.; open; Fe 

F- 

PACKER TEST: 25.3 to 3.3’ 

PACKER TEST: 26.3 to 30 3’ 
26.4 to 27.1: LITHOLOGY 
Reld interpenation changed 
from CLAYEY SANDSTONE 
to SILTY SANDSTOSE based 
on grain sue analms. 
26.75 to 27.10’: ShLiPLE 
(GEOTECHM CAL) 
B3OlSW26752710 
27.45 to 27.6‘: 6040-50 dce , 

open; trace Fe 
27.75’; 80 deg.; open 
27.85’: 70 deg.; healed: Fc 

28.6’: 90 dcg.; healed: Fc 

29J’; 70 deg.; open io healed 

29.6 to 29.8’; 9 3 4 7 0  deg.; P 
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Lithologic Description 

27.1’. 

30.3 to 313’: RUN 
RECOVERED 0.6/1.0’ ROD = 0.6/1.0’ 
CLAYEY !SAND&NE: light ol& gay (SY 6/1); dusky 
pllool (SY 6/4); KY f i e  grained sand; well sorted: round; 
quartzcsc; some silt to silty; lnmirurionc of 1 mm iron 
stainins low to medium plasticity; soft to  firm; moist. 

31.3 to 323’: RUN 
RECOVERED 05/1.W ROD - 05/1.0’ 
313 to 31.4’: CLAYEY SANDSTONE same as abovc. 
31.4 to 31.E CLAYSTONE: moderate pllowish brown 
(10YR S/4); laminations of 1 to 3 cm iron to calcareous 
cemented siltstone; silty to some silt; heavy iron staining 
medium plasticity; firm. 
31.7 to 31.8’: SILTSTONE. dark yellowish orange (10YR 
6/6); platy; iron cement; no plasticity; firm to  medium 

323 to 333’. RUN 
RECOVERED l d / l . O ’  RQD = 1.6/1.0’ 

a d ;  dry. 

333 to 34.8’: RUN 
RECOVERED 15/13 ROD = 15/15’ 
CLAYSTONE: light olive gray (5Y 5/2); olive gray (SY 
4/1); non stratified; blocky; trace silt; iron staining 
medium to high plasticity; soft: damp. 
\ 

TOTAL BOREHOLE DEPTH = 34.8’ 

N o t e  

o n. Fe 
$0*/90 deg.; healed: Fc 

Fe 
n, 

333 to 335’; 50-w.0 de&; 
healcd; Fe 

33.7 to 33.8’; 70 deg.; open: Fe 
nodulu 
%a LO 3 . 1 ,  LU-LU oeg., 

healed to open; Fc 
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Lithologic Description 
.OD 
70 

0.0 to 2.0': RUN 
RECOVERED 20/2w 
SILTY CLAY: moderate brown (SYR 3/4); some gravels 
(05 to 1 cm) well sorted; subrounded, qua-; firm; 
slightly cohesive; plastic moist. , . 

2.0 to 4.0': RUN 

SILTY CIAY: dark pllowish brown (10YR 4/2); very firm; 
cohesrve; medium plasticity; damp. 

RECOVERED 2.0/20' 

4.0 to 6.0': RUN 
RECOVERED 20/20' 
SILTY CLAY grading to CLAYEY SILT: moderate 
yellowish brawn (10YRS/4); some mottlingwith iron 
oxide, moderately bmwn (SYR 4/4); soft; low plasticiry; 
damp. 

Notes 

Monitoring instrument 
Background Levels: 
HNu: 0.0 
RAD. 3 . 0  units 
All readings mide rugcr; in 
breathing zone: on cuttings; 

and on mre at background 
unless othewe noted below. 
TRIPBLANKSAMPLE 
TBU31990 
0.0 to 20': SAMPLE 
(VOA'S ONLY) B30169oMxn 

3.0 to 4.0: SAMPLE 
B3016900004 

2.0 to 4.0': SAMPLE 
(VOA'S ONLY) B30169002W 

4.0 to 6 . 0  SAMPLE 
(VOAS ONLY) B3016900406 

4.0 to 8.0': SAMPLE 
B3016900QOs 
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Lithologic Description 

6.0 to 8.0’: RUN 

CLAYEY SILT: moderate yzllowkh b m  (lOYR 5/4); 
trace p v c l  ( O S  an); well sort& subrounded: quartmse; 
some matlingwith imn oede moderate brown (SYR4/4); 
soft; loar plasticity damp. 

RECOVERED 20120’ 

8.0 to  10.0’: RUN 

CLAYEY SILT: as above: trace granl (05 to 2 cm); 
moderately sorted; subrounded; quammc;  well mottled 
with iron oxide, moderate brown (SYR 4/4); damp. 

RECOVERED 2.0/20’ 

10.0 to 12.0’: RUN 
RECOVERED 20/2.0’ 
SILTY CLAY: moderate pllowish brown (IOYR 5/4); trace 
gravel(05 to 2 cm); moderate sorting subangular to 
subroundcd, quanu9c ;  stiff; cohesive; lowplasticity; damp. 

12.0 to  14.0: RUN 
RECOVERED 1.7/2.0’ 
12.0 t o  122’: CLAYEY SILT: moderately yellowish brown 
(10YR5/4); trace grank (05 to  2 cm); moderate sorted; 
subiounded quamme:  well mottled with iron oxide, 
moderate brown (SYR 4/4); soft; slightly plastic damp. 
12.2 to  12.8’: SILTY CIAY: moderately ydlowish brown 
(10YR 5/4); trace gravel (05 to 2 cm); moderate sorting 
subangular to  subrounded; quamose; stiff; cohesive; low 
plasticity damp. 
128 t o  13.T GRAVEUY SILTY CLAY: moderate 

6.0 to a(y: SAMPLE 
(VOA’S ONLY) B3016900608 

8.0 to 10.0’: SAMPLE 
(VOA’S ONLY) B3016900810 

8.0 to 120’: SAMPLE 
B3016-12 

4 10.0 to 12.0’: SAMPLE 
(VOA’S ONLY) BM16901012 

12.0 to 13.7’: SAUPLE 
VOA’S ONLY) B3016[w11?14 

120 to 15.9’: SA.VPLE 
BM16701216 
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Lithologx Description 

sorting subangular; quamcgc: firm; cohcsivc: damp. 

14.9 to 16.9’: RUN 

GRAVELLY SILTY U Y :  light bmwn (SYR5/6); gravels 
(OS to 5 cm): poor sorting rubangular to angular; 
quartzose; firm; cohczivc; low plasticity; damp. 

RECOVERED 1.0/20’ 

16.9 to 18.9’: RUN 

16.9 to 183’: SILTY CLAY: light brown (SYR 6/4); trace 
gravel(1 to 5 cm): poorly sorted; subrounded: quamose: 
firm to stiff; cohesive; damp. 

RECOVERED 2O/ZO’ 

183 to 18.9’: GRAVELLY SILTY CIAY: light brown (SYR 
6/4); gravels (1 to 4 cm); poorly sorted; angular; abundant 
calcite white mottling firm to stiff; low plasticiry; damp. 

18.9 to 20.9’: RUN 

SILTY CLAY: light olive gray (5Y 6/1); some grading to 
GRAVELLY SILTY CL4Y; gravels (0.5 to 4 cm): poorly 
sorted; subrounded to subangular, quartzme: abundant 
gravels at bottom; firm; cohesive: low plasticity; damp. 

RECOVERED 1.0/2.0’ 

BEDROCK 
20.9 to 22.9’: RUN 
RECOVERED 1.9/2.0’ 
SILTY CLAYmONE: pale yellowish brown (10YR 6/2); 
soft; friable; low plasticity; slightly cohesive; no gravels; 
damp. 

Not= 

Measured bottom depth 
dirrrpsncy from 14.0 tc 

14.9 to lS.9’: SAMPLE‘ 
(VOA’S ONLY) B3016! 

16.9 to 18.9’: SAMPLE 
(VOA’S ONLY) B3016! 

16.9 to 19.9’: SAMPLE 
B3016901620 

18.9 to 19.9’: SAMPLE 
(VOA’S ONLY) BM161 
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Litholoeic DescriDtion 

TOTALAUGERED DEPLH = 22.9’. 

22.9 to 23.6’: RUN 
RECOVERED o.o/os* RQD = o.o/o.a* 

23.6 to 25.9’: RUN 
RECOVERED ZS/U ROD = 2.8/23 
CLAYSTONE: dark yellowish brown (10YR 4/2); light 
olivc gray (SY 5/2); olive black (SY 2/1); nonstratified; 
blocky; some to tram silt; iron staining throughout along 
blocky structure except at 25.0 to 255’: weathered 
medium to high plasticity; soft to firm; damp. 

25.9 to 27.6’: RUN 
RECOVERED 1.6/1.7 RQD = 1.6/1.7’ 
25.9 to 27.0’: CIAYSTONE: same 
2/1); carbonaceous. 

a b ;  olive black (SY 

27.0 to 275’: SILTSTONE: very light gray (N 8/0); 
brownish gray (SYR 411); nonstrattfied: platy; trace to 

some clay; trace very fine p i n e d  sand low to no 
\plasticity noncemented firm; damp to dry. 

\ 
27.6 to 28.9’: RUN 
RECOVERED 0.0/1.3’ ROD 0.0/1.3’ 

28.9 to 30.9’: RUN 
RECOVERED 1.8/2.0’ RQD = 1.612.0’ 
28.9 to 30.1’: CLAYEY SILTSTONE: light olive pay (SY 
6/1); yellowish gray (SY 8/1); stratified with lenw of 
clayey siltstone 05 to 3 cm thick trace sand; scattered iron 
staining in veins or mottlings; manganse mottling, low to 
medium plasticity; soft to firm: damp to moist. 

Notes 

~ 

PACKER TEST: 22.8 to 27.6’ 

23.4’; 70 deg.; healed: Fe 

24.0 to 24.2’; 40-25 deg.; 
healed, Fe 

PACKERTEST: 24.75 to 
32.9’ 
24.8’; 25 de&; healed: Fe 

b 

28.9 to 30.1’: L r n i O l . U C l  

field interpenation cnsnpcd 

from SILTSTOM to 
CLAYEY SILTSTOhE based 
on grain size analvss. 
29.6 to 30.0’: SAMPLE 
GEOTECHMGU-) 
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Lithologic Description 

30.1 to 303’: SANDSTONE light olive p a y  (5Y 6/l);vcry 
fine p e d ;  well sorted; round; qua- some silt to 
silw nonamented; no plasticiw soft; wet 
303 to 30.R SILTSTONE: same M 28.9 to 30.1’; yellowish 

y (SY 7/2); dusky yellow (SY 6/4); heavy iron staining. 

30.9 to 329’: RUN 
RECOVERED 1.8/20’ ROD 1.7/2.0’ 
30.9 to 315’: SILTSTONE: same as above. 

315 to 32.2’: CIAYSI’ONE: medium gray (N 5/0); light 
olive gray (SY 6/1); light brownish gray (5YR 6/1); 
mottled; bloclry, some silt to silty; with 05 to 3 cm lenses 
of c lapy  siltstone; iron staining in wins and 1 to 2 mm 
laminations: medium plasticity; soft; damp. 

32.2 to 32.7: SANDY SILTSTONE: dusky yellow (SY 6/4); 
stained dark yellowish orang (10YR 6/6); very fine 
grained, well sorted; round; q u a m ;  32.2 to 32.4’ some 
Clay to Clayey, iron staining noncemented; no to low 

329 to 33.9’: RUN 
RECOVERED 0.3/1.0’ RQD = 0.3/1.0’ 
CLAYEY SANDY SILTSTONE: yellowish gray (5Y 7/2); 
dusky yellowish (SY 6/4); nonstratified platy; wry fine 
grained sand; well sorted; round; quartzose; laminations of  

\iron stainine low to medium Diasticitv: soft to firm: moist. 

lasticity; soft to firm; moist to wet. 

\ - 
33.9 to 34.9’: RUN 
RECOVERED 0.7/1.0’ ROD 0.0/1.0’ 
SILTY SANDSTONE: light gray (N 7/0); light olive gray 
(5Y 6/1); stained dark yellowkh orange; (OlYR 6/6); platy; 
1 cm bedding joints at 90 degree; wry fine grained; well 

rounded; quartzose; iron and mangansc staining; 
ide and calcareous cementation; hard to firm based 

n degree of  cementation: damp. 

34.9 to 36.3’: RUN 
RECOVERED 0.7/1.4’ RQD 0.7/1.4’ 
SILTY CLAYSTONE: light olive gray (5Y 6/1); pale 
yellowish brown (10YR 6/2); stained dark yellowish orange 
(10YR 6/6); nonstratified; trace ve’y fine grained sand; 
iron and mangansc staining to iron cementation; medium 
to low plasticity; firm to soft: damp to moist. 

36.3 to 37.8: RUN 
RECOVERED 0.8/15 ROD = 0.8/15’ 
SILTY CLAYSTONE: same as above. 

TOTAL BOREHOLE DEPTH = 37.8’. 

Notes 

B301602963oO 
30.1 to 303’; mechanical 

31.2’; 80 deg.; healed, Fe 
313’; 50 deg.; healed; Fe 
315’; 70 de& healed; Fe 

32.2 to 327: LITHOLOGY 
Field interpretation changed 
from SILTY SANDSTONE to 
SANDY SILTYSTONE base 
on grain rizc analysis. 
324 to 32T SAMPLE 

8301690324327 
PACKER TEST: 32.9 to 37.8’ 

P 

34.9 to 35.0’; 10 deg.; healed; 
Fe 

3535’; 90 deg.; healed; Fe 
355’; WW90 deg.; healed; 
Fe 

1F 1’. Rn & g ! d .  Fr 

37.0 to 373’: SAMPLE 

B301690370373 
(GEOlECHMCAL) 
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BoreholeNeil Id: B301790 
Northing (ft): 34733.4 
Easting (ft): 20793.6 

Total Depth (ft): 19.V39.6 
Logged B y  JKHarriz/SPCarpenter 

Ground Surface Elev (ft): 5932.2 

Drilling Company: Boyles Bra. 
Driller: DVSlyledPCBushkovski 
Helper: ALBoday/BOConnor 

Drilling Method: HS Auger/NX Core 
Drilling Fluid: None/ Water 

fig Type: B-SI 

Checked By S M  T-*h R 
Checked By P M  
QA By / Date: JDL 07/23/90 

- 
Ieptt 
(ft) a- 

1- 

2- 

3- 

4- 

S -  

6-  - 

Date Started: 3/20/90 
Date Completed: 6/27/90 
Well Type: BH 

GROUNDWATER 

B 

- 
LQD 
70 - Lithologic Description 

CouuvlUIu 
0.0 to  2.0': R U N  
RECOVERED 15/20' 
SILTY CLAY yellowish bmwn (1OY R 5/2); some iron 
mottles to dark yellowish o r a n g  (10YR 6/6); some fine 
grav roo4 5 cm gravel in shoe; angular; guamose; soft; 
plastic; moist. ' 

2.0 to  4.0': R U N  

2.0 to 25': SILTY CIAY: same as a&; damp. 
RECOVERED 05/2.0' 

4.0 to  6.0': R U N  

SILTY SANDY CXAY yclloarish brown (1OY R 5/2); fine 
grained sand; well sorted; subroundcd; quartzose; iron 
mottling/staining moderate bmwn ( S Y R  3/4); firm; 
medium plasticity; damp. 

RECOVERED 1.9/2.0' 

Notex 

Monitoring Instmment 
Background Levels: 
HNu: 0.0 
RAD: 24.0 uniu 
All readinlp inside auger; in 

breathing zone; on cuttings; 
and on core at background 
unless o t h e m r e  noted below. 
TRIP BIANK SAMPLE 
TBM209oo1 
FIELD BIANK SAMPLE 
B30179oo019FB 
0.0 to 15': SAMPLE 
7 
0.0 to  25': SAMPLE 
B3017900004 

2.0 to  2 9  SAMPLE 
(VOA'S ONLY) B3017900204 

4.0 to  5.9': SAMPLE 
(VOA'S ONLY) B3017900U)6 
BW7900406D 

4.0 to 8.0': SAMPLE 
B30179o0408 8301i"WM33D 
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Lithdogn: Description 

6.0 to 8.0': RUN 

SILTY SANDY CZAY same M abme pale yell-h braam 
(IOYR 6/2); mottlingr arc modente brown (5YR 4/4); 
some black rpecklcr 

RECOVERED 20/20' 

8.0 to 10.0': RUN 
RECOVERED 2.0/20' 
SILTY sAM)Y CLAY Same as abovc; moist. 

10.0 to 12.0': RUN 
RECOVERED 2.0/2.O' 
SILTY CLAY moderate yellowish brown (10YR 5/4); trace 
fine grained sand; well sorted; wcll rounded quartzose; 
some iron stainin& mottles; moderate brown (5YR 4/4); 
damp. 

12.0 to 13.0': RUN 

SILTY CLAY same as abovc; moist. 
RECOVERED l.O/l.O' 

13.0 to 15.0': RUN 

SILTY CLAY: moderate yellowish brown (10YR 5/4); trace 
gravcl(1 to 4 cm); poor sorting subrounded; quarame: 
white mottling reen on gravcb (not calcium carbonate): 
matrix not mottled firm: cohesive; medium plasticity, 

RECOVERED 2.0/20' 

6.0 to 8.W SAMPLE 
(VOA'S ONLY) B3017900608 

8.0 to 10.0': SAMPLE 
(VOA'S ONLY) BMlT900810 

Water table 8 3  
8.0 to 120': SAMPLE 
B3017900812 

I 10.0 to 12.0': SAMPLE 
(VOA'S ONLY) B301f901012 

12.0 to 13.0': SAMPLE 
(VOA'S ONLY) B3017901213 

12.0 to 17.0': SAMPLE 
B3017901217 

13.0 to 15.0': SAMPLE 
(VOA'S ONLY) 83017'W1315 
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Lithologic Description 

moist. 

15.0 to 17.0': RUN 
RECOVERED 2.0/20' 
l s . O  to 16.7: S I L n  CLAY: =me as above: some gravels 
(OS to 4 an); poor sonin& subrounded; quareose; some 
white calcareous p d p i t a t a  giver medium reaction wth 
HCL. 
16.7 to 17.0': GRAVEL: several (3 to 5 cm) gravels in shoe 
and bottom 03' of sample. 

BEDROCK 
175 to 195': RUN 

SILTY CLAYSTONE: pale yellowish brown (10YR 6/2); 
abundant white pmpitatcr/carbonate; strong reaction; 
note carbonate tilled fracture at 18.1' (20 deg.); firm: low 
plasticity; wet; grader to: SILTY CLAYSTONE. as above 
moderate yellowish brown (10YR5/4); no 
prcapitates/carbonate: abundant iron stains (SYR 4/4); 
abundant iron nodules (1 to 2 cm) angular found at 19.0'. 

TOTAL AUGERED D E F "  = 195'. 

RECOVERED 2.0/2.0' 

195 to 23.6': RUN 
RECOVERED 0.0/4.1' ROD = 0.0/4.1' 

Not= 

Measured bottom depth 
discrepancy from 17.0 to 175'. 

PACKER TEST: 22.76 io 
24.6' 
20.2 to 20.9': SAW PLE 
(GEOTECHMW) 
B301790202209 

PACKER=: 24.6 IO 29.6' 
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Lithologic Description 

23.6 to 24.6’: RUN 
RECOVERED 4.4/1.0 RQD = 4.4/1.0’ 
20.2 to 24.6‘: CLAYSTONE: dark pilowish orange (10YR 
6/6); medium light 
gray (N 6/0); light olive gray (SY 5/2); bloc@ some alt; 
verymathend 20.2’ to 212’with heavy iron staining at 
212 to 22.4‘; abundant microfractures along blocky 
structum with iron filling medium plasticity soft to firm; 

oist. 

24.6 to 28.6’: RUN 
RECOVERED 4.0/4.0’ ROD = 4.0/4.0’ 
24.6 to  253 CLAYSTONE: medium gray (N 5/0); blocky 
some silt; iron staining medium to high plasticity; soft to  
firm; moist. 
25.3 to 28.6’: SILTY SANDY CLAYSTONE AND SANDY 
SILZTONE; dusky ycllclw\ch b m  (lOYR 2/2); yellowish 
gray (5Y 7/2); interbedded and gradational; very tine to 
fine grained sand; moderately sorted rounded; quamosc; 
iron staining abundant microfractures; low to medium 
plasticity; soft; moist. 

28.6 to 29.6’: RUN 
RECOVERED l.O/l.O’ RQD = l.O/l.O’ 
SILTY SANDY CIAYSTONE: same as above: yellowish 
gray (5y 7/21. 

29.6 to 33.6’: RUN 
RECOVERED 3.8/4.0’ RQD = 3.8/4.0 

25.6’; 45 deg; healed; Fc 

28.W 45 de&; healed, Fe 

30.T; 85 dcg.; healed: Fe 0 

30.7 to 30.9’. 45 deg.; healed: 
Fe 

31.4’; 80 deg.; healed: Fe 

29.6 to 29.9’: SkUPLE 
(GEOTECHNICAL) 

7QQ 
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Iithdogic D M i p t i o n  

29.6 to 30.7 SILTY SANDY CIAYSTONE: Same as 25.3 
to 28.6’. 

30.7 to 33.4’: CLAYSTONE: dusky yellow (SY 6/4); 
medium dark gray (N 4/0); lenses of sandy siltstone at 
3 1 3  to 31.6’ and 31.9 to 32.05’; some silt to silty; 
abundant iron staining r a t t e d  mkofmctuns along 
blocky structure with iron filling medium to high 
plasticity; soft to firm; moist. 

33.6 to 34.6’: RUN 
RECOVERED 12/1.0’ RQD l.O/l.O’ 
CLAYSTONE: same as above; moderate yellowish brown 
(1OY R 5/4); medium dark gray (N 4/0). 

34.6 to 38.6‘: RUN 
RECOVERED 4.2/4.0’ ROD 4.2/4.0’ 
CLAYSTONE: light olivc gray (5Y 6/l); medium dark gray 
(N 4/0); blocky; some silt to silty in part; iron staining 
firm to soft; moist. 

Nota: 

32.9 to 33.W; 70 deg.; healed: 
Fe 

34.1 to 345’; 15 deg.; 
healcd/apen; Fe 

315’; 85 dcg.; healed, Fe 

345 to 34.6’; Is deg.; 
healed/open; Fe 

PACKER TEST: 34.6 to 39.6‘ 

Wqtri?- 

Fe 
Note: exponrivt claystone 

35.2’; 60 deg.; healed: f e  

I< 7’. Cfl rlr+lrrl. Fr 

Note: expansive claystone 

35.4’; 70 deg.; healed: f e  

355 to 35.6’; M70 deg.; 
healed; Fe 

35.7 85 deg.; healed: Fe 

36.05’; 85 deg.; healed: f e  

365’; 90 deg.; healed: Fe 

36.8’; 80 dcg.; healed: f e  

37.1’; 80 dcg.; healed: f e  

37.77 80 deg.; healed: Fe 

37P. 80 deg.; healed. f e  
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Litbdogic Dcvriptron 

I Id: 

Nota: 

GROUNDWATER 

.. 
DEPTH HOUR I DATE 
8.5 08:36 103/20/90 

I 

3.ff 65 dcg.; healed; Fe I 

38.6 to 39.6: RUN 
RECOVERED 1.2/1.0' ROD = l.Z/l.O' 
CIAYST0NE:same~above 

Note: exponuve claystone 

39.1'; 90 deg; healed, Fe 
393'; 70 dck; healed; Fe 

TOTAL BOREHOLE D E F "  = 39.6'. 
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Bonhole/Well Id: B301890 
Northing (It): 347321 
Eastine (ftk 206933 

Drilling Company: Boyles Bra. 
Driller: DVStyies/PCBusfikovski 
Heluer: ALBoday/BO'Connor - ~~ u. I I 

Ground Surface Elev (ft): 5934.1 I w3Type: B - S  

.~ Y ,  

Checked By SM 

rota1 k p t h  (rt): 21.0/41.9 I Drilling Method: Hs AugedNX Core 
Logeed Bv: JFHemck/SPCamenter I Drillim Fluid: None/ Water - 

Date Started: 3/20/90 

~ ~~ 

Monitonng Instrument 
Background Levclc: 
HNu: 0.0 
RAD: 24.0 units 
All readings wide aug:r; 
breathing zone; on 
and on ~ o r c  at background 
unless o t h e w e  noted 
TRIP BLANK SAMPL,E 
TB(mO9001 
0.0 to 1.0': SAMPLE 

QA By / Date: JDL 07/23/90 I Well '~)pe: BH 
Comments: French drain geotechnical study. Surface casing to 21.0' below ground surface on 

03/21/90. 

in 
cuttings; 

below. 

SPT 
!-vaJ 

- 
EC 
% 

50 

100 

100 

n 

Litholocic Dcscriotion 

C o m  
0.0 to 2.0': RUN 
RECOVERED 1.0/2.0' 
S I L R  CLAY moderate ydlCRlish brown (10YR5/4); some 
mottles of moderate b r w r  (SYR4/4); with trace mottles 
of light olive gray (5Y 6/1); abundant grass coots (fine - 1 
mm); soft; mhssivc; low plasticity: damp. 

2.0 to 4.0': RUN 

CLAY bmwn (SYR 3/3); some fine roots (1 mm); no 
mottles; stifF; cohesive: medium plasticity; damp. 

RECOVERED 2.0/2.0' 

4.0 to 6.0': RUN 

CLAY: same as abow grading to SILTY SANDY CLAY: 
dark yellowish brown (10YR 4/2); fine grained sand well 
sorted well rounded; quartzose; soft; not cohesive; low 
plqticity; damp. 

RECOVERED 2.0/2.0' 

I 
0.0 to 4.0': SAMPLE 
B 3 0 1 8 m  

2.0 to 4.0': SAMPLE 
(VOA'S ONLY) 63018900204 

~ 

4.0 to 6.0: SAMPLE 
(VOA'S ONLY) B3018900106 

4.0 to 8.0': SAMPLE 
B3018900408 
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6.0 to  8.0': RUN 

SILTY SANDY CLAY: kr above grading to  some fine 
grained rand; well rortcd; well rounded; quaraosc: trace 
black nodulec/gxavck; (05 cm); subangular, firm; cohesive; 
low plasticity; damp. 

RECOVERED z0/2cu 

8.0 to  10.0': RUN 

SILTY CIAY moderate yelloar brown (10Y R 5/4); some 
fine grained sand; well sorted; well rounded; quartz with 
mica; weak m a i o n  with HCL; soft; slightly cohesive: low 
plasticity; damp. 

RECOVERED 20/2.0' 

~~ ~ 

10.0 to  12.0': RUN 

SILTY CIAY moderate ycllowlsh brown (10YR 5/4); trace 
fine grained sand; well sorted: well rounded; quartzose; 
trace gravels (1 to 3 cm); poor sorting; subrounded; 
quartzose; mild reaction w t h  HCL; damp. 

RECOVERED 2.0/20' 

12.0 to 14.0': RUN 
RECOVERED 2.0/2.0' 
120 to 13.0': SILTY SANDY CLAY: moderate yellowsh 
brown (10YR5/4); fine grained s a n d  well sorted; well 
rounded quartzose: some fine mottles; light brown (SYR 
5/6); soft; slightly cohesive; low plasticity; damp. 

13.0 to  14.0': SILTY CLAY: moderate yellowish brown 
(10YR 5/4); trace fine sand: well sorting well rounded; 
quartzose; trace fine black precipitate speckles (1 mm); 
trace gravel up to 1 cm; well sorted; subrounded to 
subangular; quartzose; highly mottled w t h  white 
prwpitate; weak reaction: light bluish gray (SB '7/1); firm; 

N o t a  @- 
6.0 t o  8.W SAMPLE 
(VOA'S ONLY) B3018900608 

8.0 to  10.0'. SAMPLE 
(VOA'S ONLY) BM18900810 

8.0 to 120': SAMPLE 
B3018900812 

12.0 to 14.0: SAMPLE 
(VOAS ONLY) B3018pO1214 

12.0 to 16.0': SA.blPLE 
BM18901216 
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x 

I 

Lithologic Descnptioa 

\mhesk low plasticitv: damp. 
14.0 to 16.0’: RUN 
RECOVERED 2.0/2.0’ 
SILTY CLAY same as 13.0 to 14.0’ gravel (I to 3 cm); 
poorly sorted; subangular to subroundcd; quamose. 

16.0 to 18.0’: RUN 

SILTY CLAY moderate yellowrsh brown (1OY R 5/4); trace 
gravels (1 to 2 cm); moderately sorted: subrounded to 
subangular; quartzose: mottles present as above but light 
brown (SYR 9/6) with some iron nodules of same color. 
firm: cohesive; medium plasticity; damp: 

RECOVERED 2.0/2.0’ 

18.0 to 20.0’: RUN 

SILTY CLAY: moderately yellowish brown (lOYR 5/4); 
18.0 to 183’: many mottles, light brown (SYR 5/6); iron; 
white calcite mottles with white calcite concretions (05 
cm); subrounded: strong reaction wth HCL; stifc cohesive: 
low plasticity damp. 
18.3 to 19.6’: as above with iron stains moderate brown 
(5Y R 4/4). 
19.6 to 20.0’: as above with some gravels (1  to 3 cm); black 
(iron nodules) p d y  sorted; angular. 

RECOVERED 2.0/2.0’ 

BEDROCK 
20.0 to 21.0’: RUN 
RECOVERED l.O/l.O’ 
SILTY CLAYSTONE: moderate yellowish brown (10YR 
5/4); iron staining/mottles light brown (SYR 5/6); calcite 
concr+tion as seen a b ;  stiff; cohesive; low plasticity, 
damp. 
TOTALAUGERED DEFTH = 21.0’ 

@’OA’S ONLY) B3018901416 

16.0 to 18.0’: SAMPLE 
(VOA’S ONLY) 83018901618 

16.0 to 18.0’: SAMPLE 
B3018901618 

18.0 to 20.0’: SAMPLE 
(VOA’S ONLY) BM18901820 

18.0 to 20.0’: SAMPLE 
B3018901820 

215 to 23.9’: RUN 
RECOVERED 1.2/2.4’ RQD = 1.2/2.4’ 
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GROUNDWATER I 

z 

28.9 to 305’: CLAYEY SILTSTONE: brownish gray (5YR 
4/1); brownish black (SYR 2/1); trace to some very fine 
grained sand; organic, medium plasticity; soft: damp. 

I 

Lithdogtc Dcfcnption 

28.9 to MJ’: LITHOLOGY 
Weld interpenation changed 
from SILTY CLAYSTOSE to 
U Y E Y  SILTYSTONE 

CIAYSTONE dusky ycllw (SY 6/4); medium pay (N 
S/O); blocky; some silt to silty; slightly calcareous: iron 
staining medium plasticity; soft; moist. 

23.9 to 26.9’: RUN 
RECOVERED 0.8/3.0 ROD = 0.W3.0’ 
CLAYSTONE same as above; wth medium dark gray (N 
4/01. 

26.9 to 23.9’: RUN 
RECOVERED 2.4/2.0’ ROD = 2.4/2.0’ 
CLAYSTONE: medium light gray (N 6/0); dark gray (N 
3/0); blocky; some silt to silty; iron staining medium 
plasticity; soft; most. 

PACKER TEST: 235 to 26.9’ 

T A L U K  1 W I .  i 0 .Y  IO 3 

27.1 to 27.9’: SAMPLE 

B301890271279 
27.2 to 27.3’; 50 deg.; healed: 
Fe 
275 to 27.6‘; 45 deg.; healed: 
Fe 

healed; Fe 

(GEOTECHMCAL) 

27.8 to 27.9’; 9C-85-90 deg ; 

28.9 fo 31.9’: RUN 
RECOVERED 3.2/3.0’ ROD = 2.8/3.0’ 

(GEOTECHMCAL) I BM1890289293 

bascd on grain sue analvsis. 



- .  
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Project Numbel: 
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GROUNDWATER 

- 
Ec 
70 - 
107 

11s 

120 

120 

Lithokwic Dcscriotion 

305 to 31.1’: CLAYEY SILTSTONE: light gray (N 7/0); 
dusky yellow (5Y 6/4); nonstratifiak trace to some wry 
fine grained rand; iron staining no to Iw plasticity soft; 
moist. 

31.1 to 31.9’: CLAYSTONe: light olive gray (SY S/2); 
some silt to silty; iron staining medium plasticity; soft to 
firm; moist. 

31.9 to 33.9’: RUN 
RECOVERED 23/2.0’ ROD = 2.3/2.0’ 
CLAYEY SILTSTONE: dusky yellow (SY 6/4); yellowish 
gray (SY 7/2); dark yellowish orange (1OY R 6/6); mottled 
lensed: trace wry fine grained sand; iron staining, medium 
plasticity; soft; most. 

~~ 

33.9 to 36.9’: RUN 
RECOVERED 3.6/3.0’ ROD 2.8/3.0’ 
33.9 to 35.1’: CLAYSTONE: same as 31.1 to 31.9’. 

35.1 to 35.9’: SANDY SILTTONE: light gray (N 7/0); 
dusky yellow (SY 6/4); platy; very fine to fine grained 
sand; moderate sorting, round quartzose; iron staining, 
calcareous cement in part; soft to medium hard; damp. 

35.9 to 36.9’: SILTY CIAYSTONE same 31.9 to 33.9’. 

36.9to 39.9’: RUN 
RECOVERED 3.6/3.0’ RQD 3.6/3.0’ 
CIAYSTONE: dusky yellow (SY 6/4); medium dark gray 
(N 4/0); mottled; bloce,  some silt to silty, iron staining 
medium plasticity; soft; moist. 

N o t a  

P A r Y P R  TpTF 71 9 r,-, 7/, 9’ 

31.9 to 33.9’: LITHOLOGY 
Field interpenation changed 
from SILR CIAYSTONE to 
CIAYEY SILTYSrONE 
based on grain sue analysis. 

333 to 33.T: SAMPLE 

B301890333337 
(GEOTECHNICAL) 

34.2’; 80 deg.; healed: Fe 

34.7, 70 deg.; healed: Fe 

352’; 80 deg.; healed; Fe 
352, 90-80 deg.; healed; Fe 
35.4‘; 90 deg.; healed: Fe 
353’; 80 deg.; healed: Fe 
35.6’; 90 deg.; healed: Fe 
3S.T; 90 deg.; healed:Fe 

Note: expansive claystone 
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Lithologic Dcunption 

39.9 to 41.9’: R U N  
RECOVERED 2.2/2.0’ R O D  = 2.2/2.0‘ 
CLAYSTONE: same as abovc: light olive gray (5Y 6/1); 
medium gray (N 5/0). 

TOTAL BOREHOLE DEITH = 41.9’. 

PACKER TEST. 37.9 to 41.9’ 

41.4 to 415’; 60 de&; healed; 
Fe 
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- .  . 

Ground Surface Elw (ft): 5933.1 
rota1 Depth (ft): 21.7/4 1.6 
b a e d  gY: JFHerrick/SPCarwnt et 

I I - -  
Bo~hole/Well Id: B301990 I Drilling Company: Boyles Bra.  
Yorthing (ft): 34761.2 I Driller: KParker/PCBushkovski 

Rig Type: B-57 
Drilling Method: HS Auger/NX Core 
Drilline Fluid: None/Water 

- -  I 

Eastine: (It): 20650.4 I Heloer: BO'Connor/BO'Connor 

- r  - - - - .  
Checked By SM: 
Checked By PM: 

- cz 

Date Started: 3/21/90 
Date Completed 7/9/90 

QA By / Date: JDL 07/24/56 I Well ~ype: BH 
Comments: French drain geotechnical study. Surface casing to 21.0' below ground surface on 

03/22/90. 

SIT 
J-val 

tEc 
70 

80 
- 

100 

100 

GRWNOUATED 
1 

Lithologic Description I Notes: 

0.0 to 2.0': RUN 
RECOVERED 1.6/20' 
SILTY M Y .  moderate yellowish brown (10YRS/4); 
abundant fine roots ( - lmm) and stems (05 cm); 
occasional white mottle& weak reaction wth HCL; soft; 
cohesive; low plasticity; moist to E t .  

' 

2.0 to 4.0': RUN 
RECOVERED 2.0/2.0' 
SILTY M Y :  multicolored; modcrate brown (SYR 3/4); 
light brown (SYR 5/6); moderate yellowish brown (10YR 
5/4); in roughly qual  proportions: trace gravels (1 to 2 
cm); moderately sorted subrounded quartzose; gravel up 
to 3 cm in shoe at bottom 4' depth; trace white carbonates 
with weak reaction using HCL: general no reaction; 
occasional tine mot (1 to 2 mm); firm; cohesive; medium 
plastiaty; damp. 

Monitonng Instrument 
Background Levels: 
HNu: 0.4 units 
RAD. 24.0 units 
All readings mide auger, in 

breathing zone: on cuttings; 
and on core at background 
u n l e v  othemse noted below. 
"RIP B U N K  SAMPLE 
TB03219001 TBo3229001 
FIELD BLANK SAMPLE 
B3019900014FB 
0.0 to 1.6': SAMPLE 

0.0 to 6.0': SAMPLE 
B3019900006 BM1990006D 

2.0 to 4.0': SAMPLE 
(VOA'S ONLY) B3019c)ooX4 

P 

4.0 to 6.0': SAMPLE 4.0 to 6.0. RUN 
(VOA'S ONLY) BM19Ymo6 RECOVERED L0/2.0' 

SILTY M Y :  yellowish brown (10YRS/2); some gravels 
(05 to 4 cm); poorly sorted; subangular to subrounded (1, 
4 cm gravel at 4'); quam and quartzose; iron 
nodqlcs/fragments; trace fine grained sand; moderate 
sorted subrounded; quartzose: mottled with iron: black (N 
1/0) to light brown (SYR 3/6); occasional white 
carbonate; weak reaction wth HCL; generally no reaction; 
slightly firm; cohcsm; medium plasticity, damp. 



I GEOLOGIC LOG 
I Project Number: PAGE: 

Rocky Flats: 881 Hillside 2M9-u.09MtZo - 2 o f 6  

I 

DEPTH 1 HOUR I DATF 
2 16.3 I 

2L 

75 

0 

5 

0 

70 

6.0 to 8.0': RUN 
RECOVERED 15/20' 
SILTY CLAY dark yellowish brown (10Y R 4/2); some 
gravels (05 to 2 an); poor sow subangular to 
subrounded; qwmocc: trace medium to fine grained sand; 
poor sorting; subanguLr; quamofe; slightly firm; not 
cohcrire; low plasticity, damp to dry. 

10.3 to 123': RUN 
RECOVERED 0.1/2.0' 
SILTY CLAY: dark plloaish brown (10YR 4/2); trace 
gravtl(05 cm); poor sorting; subangular; quanzosc; 
occasional mottles of carbonate; g r a p h  orange (10YR 
7/4); with strong reaction with HQ generally no reaction; 
firm; cohesive; low plasticity; damp. 

12.3 to 13.3': RUN 
No sample taken Center bit used. 

13.3 to 14.3': RUN 
RECOVERED 0.7/1.0' 

6.0 to 7 3 :  SAMPLE 
B301990WB B3019900608D 

6.0 to 14.0': SAMPLE 
BM19900614 



I Rocky Flats: 80 I I I I  
I 

GEOLOGIC LOG O4 Uillside 
Project Number: PAGE 
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16 

g 

17 

18 

19 

20 

21 

22 
GROUNDWATER 

U T  
90 - 

100 

0 

100 

100 

65 

100 

0 

Lit- Description 

fine wried sand; moderate sorting; subrounded; quartzase 
wth ma: come gravel (05 to 4 cm); poor m u n g  
subangular to rubrounded; quareose; slightly firm: slightly 

14.3 to 163’: RUN 

GRAVELLY SILTY CLAY: moderate ycl lmsh brown 
(lOYRS/4); grading downward to moderate brown (SYR 
4/4); gravels (05 to 2 cm); poorly sorted: subangular to 
subrounded; quamte:  some medium to coarse grained 
sand; poor sorting; subrounded to subangular; quamose: 
weak to  no reaction wth  HCL; firm to slightly firm: 
slightly cohczlve; low plastmty; damp. 

h a v e :  Laatplastrity; damp. 

RECOVERED 20/zru 

16.3 to  17.0’: RUN 
No recovery. Mislatch on the mc6s sampler. 

17.0 to  17.T RUN 
RECOVERY 0.7/0.7’ 
SANDY CLAY. pale ycllmsh brown (10YR 6/2); medium 
to c o a ~  grained sand; poor sorting angular to 
subroundcd, quamte:  some gravels (1 to 2 cm): poor 
sorting; angular to subangular; quamose: abundant white 
p w p i t a t e  conerrtions/noduies of a l a t e ;  strong reamon; 

f 
mm subrounded; stiff to firm: coheslvc; plastiaty; damp. 

17.7 to 18.7. RUN 

SAND to CIAYEY SAND: light brown (SYR 5/6); coarse 
to very coarse grained sand: poor sorting; subangular to 
angular; quartzose: sand IS poorly cemented with clay; 
some gravels (1-2 cm); moderately sorted: subangular to 
ubrounded; quamte:  soft: fnablc: low plasticiv wet. 

18.7 to 20.7’: RUN 
RECOVERED 1.3/2.0’ 
18.7 to 19 6: CLAYEY GRAVEL: light olive gray (SY 6/1); 
gravel (05 to 2 cm): poor sorting subangular to 
subrounded; quartzose; soft; non fnable; low plasticity; 
wet. 

RECOVERED l.O/l.O’ 

BEDROCK 
19.6 to 20.0’: SILTY CLAYSTONE: pale olive (10YR 6/2); 
some white carbonate; weak fraction: some iron stains; 
light olive brown (SY S/6): dense: firm: medium plastinty; 

20.7 to 21.7’: RUN 
RECOVERED l.O/l.O’ 
SILTY CLAYSTONE: olive gray (SY 4/1); blocky texture: 
abundant near vertical fractures with iron onde stains; 

ght brown (SY S/6); some black carbon staim possible 
lickensidcc; low plastiaty slightly damp. 

t. 

Nota: 

143 to 16.3’: SAMPLE 
(VOA’S ONLY) B3019901416 

B3019901420 
I O W - C A M D l P  

17.0 to 17.7’: SAMPLE 
(VOA’S ONLY) B3019901718 

17.7 to 18.T: SAMPLE 
(VOA’S ONLY) EM19901819 
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Litholopc Description 

~OTALAUGERED DEPTH = 21.7 
21.7 to 23.6': RUN 
RECOVERED O.O/l.Y RQD 0.0/1.9' 
CIAYSTONE: (in bit tip); light gray(N 7/0); dark 
yellowish orange (10YR 6/6); some silt; weathered medium 
plasticity. 
21.8 to 23.4': CXAYSONE: light olivc gray (SY 6/1 to 
5/2); b l o c 4  trace. to  some rile wutherrd, medium to high 
plastkiy, soft; moist. 

23.6 to 26.6': RUN 
RECOVERED4.8f3.0 ROD = 4.8f3.0' 
23.4 to 26.6': SILTY CLAYSTONE: brownash gray (SYR 
4/1); light o l k  gray (SY 6/1); nonstratified; trace very 
fine grained sand trace iron staining medium to low 
plasticity; soft to firm; damp to moist. 

26.6 to 28.6': RUN 
RECOVERED 12/10' RQD = 2.2/2.0' 
26.6 to 27.9': SANDY SILTSTONE: light olive gray (5Y 
5/2); olive gray (SY 3/2); gradational lenscc of clayey silty 
sandstone: very tine to tine grained moderate sorting, 
round quartzose: iron staining medium to low plastiary; 
soft to firm: moist. 

27.9 to 28.6': CIAYSTONE: light olive gray (SY 3/2); olive 
gray (5Y 3/2); blocky; some silt; iron staining; medium to 
high plasticiry; soft: moist. 

28.6 to 29.6 RUN 
RECOVERED l.O/l.O' ROD = l.O/l.O' 
CLAYSTONE: same as above. 

29.6 to 31.6': RUN 
RECOVERED 2.2/2.0' RQD = 2.2/2.0 

Notes 

PACKER TEST: 22.6 to 26.6' 

Note: picked up from 
subsequent run ROD = 
is/is* 

26.6 to 27.T L m O L  a 
Field interpretation changed 
from SILTY SANDY 

A V c T n N P  tn P A N n Y  

U Y m  SILTSTONE based 
on grain size analyss. 
PACKERTEST: 26.6 to 31.6' 
26.7 to 27.0'; 20 deg.: healed: 
Fe 
26.8 to 27.7. SAMPLE 
(GEOTECHMCAL) 
8301990268217 
27.7; 65 deg.: healed: Fe 
27.8'; 65 deg.; healed: Fe 
27.8'; 654  deg.; healed: Fe 

28.T.80 deg.; healed: Fe 

29.6 to 303': SAMPLE 
(GEOTECHNICAL) 
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120 

110 

115 

LQD 
07- Lithologic Description 

12S 

CLAYSTONE same as abclve; increasing silt with depth. 

31.6 to 33.6': RUN 
RECOVERED ZS /ZO '  ROD = 2512.0' 
CIAYSTONE light olivc gray (SY 5/2); dusky yellow (SY 
6/4); mottled; bloc@ trace to some silt; medium to high 
plastiaty, soft; moist. 

34.6 to 36.6': RUN 1 RECOVERED 2.2/2.0'RQD = 2.2/2.0' 
SILTY CLAYSTONE: light olive gray (SY 5.12); dusky 
yellow (SY 6/4); nonstratified; some very fine grained sand; 
moderate sorting round quartzose; iron staining low to 
medium plasticity; firm; damp. 

36.6 to 38.6': RUN 
RECOVERED 2.312.0' RQD 2.312.0' 
CLAYSTONE. dusky yellow (SY 6/4); olive gray (SY 3/2); 
blocky; some silt to silty in part; iron staining medium 
plasticitj; soft to firm; damp. 

Nota: 

29.6 to 30.8': LITHOLOGY 
Field interprtution changed 
from SILTY SANDY 
CLAYsroNEtosANDY 
CLAYEY SLTSroNE based 
on p n  size analysis. 
30.P; 75 de&; heal& Fe 
31.C 80 de&; healed; Fe 

31.4'; 50 deg.; healed: Fe 
PACKER TESR 31.6 to 36.6' 

Note: expansive claystone 

Note: expansive claystone 

~~ 

34.7 to 34.9'; 35 deg.; healed: 
Fe 

35.2'; 60 de&; healed: Fc 

35.6'; 90 deg.; healed: Fe 

de&; healed; Fe 
36.0 to 36.2'; 30 deg.; healed; 
Fe 

35.8 to 36.0'; 15-70-60-80 

~ ~ 

36.6 to 373: SAMPLE 
(GEOTECHNICAL) 
B301990366375 

378'. 80 deg.; healed: Fe 
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46. - GROUNDWATER 

38.6 to 41.6’: RUN 
RECOVERED 2.8/3.0’ ROD = 2.8/3.0’ 
SILTY CIAYsLy)NE: light o l k  gray (SY 6/1); 
nomratificd; blocky to platyr some iron staining medium 
plasticiw soft to firm; moist. 

TOTAL BOREHOLE DEPTH = 41.6’. 

37.8 to 38.R 25 de&; healed. 
Fe 
38.1 to 38.4’; 2[M0.60 deg.; 

I healed: Fe 
PACKER TEST. 38.6 to 41.6’ 

393 to 398’; I5 de&; healed; 
Fe 

I 
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Depth Graphic Sam le F 

P q e c t  Number: PAGE 

2029-3w9-am - 1 o f 6  
GEOLOGIC LOG Rocky Flats: 881 Hillside 

Borehole/Well Id: B302090 Drilling Company: Boyles Bra. 
Northing (ft): 34824.4 Driller: KF'arker/PCBushkovski 
fisting (ft): 205915 Helper: BO'CoMor 
Ground Surface Elev (ft): 5954.2 Type: B-SI 

Checked By S M  5- -h Date Started: 3/22/90 
Checked PM: Date Completed: 7/l2/90 

HS Auger/NX Core Total Depth (ft): 27.0/42.0 Drilling Method: 
Logged 0y JFHemck/SPCarpenter Drilling Fluid: None/ Water 

QA By / Date: JDL 07/23/90 Well Type: BH 
Comments: French drain geotechnical study. Surface casing to 27.0' below ground surface on 

03/22/90. 

e 

Lithologic Description 

AR-IlFrcIALpILL 
0.0 to 2.0'. RUN 
RECOVERED 0.7/2.0' 
0.0 to 05': CLAYEY SAND. pale yellowish brown (10YR 
6/2); medium to tine grained sand; poor sortin& 
subrounded quamose; loose: soft; slightly cohesive: low 
plasticity; damp. 

OS to  0 . 7  SAND AND GRAVEL: light broum (5YR 5/6); 

subrounded quamose; gravels (05 to 3 cm); poor sorting, 
subangular to  subrounded, q u a m ;  some clay; mottled 

(SYRS/6); loose: soft; slightly cohesive; low plasticity; 
damp. 

2.0 to 4.0': RUN 
RECOVERED 1.4/2.0' 
2.0 to 2.9': SILTY CIAY light olive gray (SY 6/1); 
mottled with dark yellowish orange (10YR 6/6); soft; 
slightly c o h e s k ;  low plasticity; damp. 

2.9 to 3.4': GRAVELLY CLAY grayish brown (SYR 3/2); 
gravels (1 to 4 cm); poor sorting; subangular to angular; 
quanzosc: mottled with moderate reddish brown (10YR 
4/6); soft; slightly cohesive; low plasticity; damp. 

medium to  very coarse grained sand; poor sorting, 

with iron oxide, light olive brown (SY 5/6) and light brown 

ZEC 
Y O  

3s 
- 

70 

N o t e  

Monitoring Iwrument  
Background Levels 
HNu: 0.0 units 
RAD: t4.0 units 
All readings inside auger; in 
breathing zone; on cuttings; 
and on core at background 
unless otherwise noted below. 
0.0 to  0 .7  SAMPLE 
(VOA'S ONLY) B30U)900002 
0.0 to  3.4': SAMPLE 
B30M900004 

2.0 to  3.4': SAMPLE 
(V0-w 

SILTY CLAY light olive gray (5Y 6/l); mottling of iron; 
light olive brown (5Y 5/6); soft; friable; slight cohesive; low 
plasticity; damp. 

4.0 to  5.1': SAMPLE 
(VOA'S ONLY) 83020900406 

4.0 to 6.0': RUN 
RECOVERED 1.1/2.0 

4.0 to 7.6': SAMPLE 
E3Mo9owo8 

GROUNDWATER 1 

0 
x 



GEOLOGIC LOG 
Borehole/Well Id: B3 

Project Numki: PAGE 

Rocky Flats: 881 Hillside U129-310P4020 - 2 o f d  

)90 

Iitbdogie DeMption 

8.0 to 1O.E RUN 
RECOVERED 1.6/20’ 
SILTY QAY: same as abovc. 

10.0 to 12.0’: RUN 
RECOVERED 1.9/ 20’ 
SILTY CLAY same as rbovc; trace pawl (OS cm); 
moderately sorted, subangulPr, quamose; located between 

10.8 to 11.9. 

12.0 to 14.0’: RUN 

SILTY CIAY light olive gray (SY 6/1); grading to pale 
plloarish brown (10YR 6/2); trace gravels (OS cm); 
moderately sorted; subrounded: quartzme; gravel7 cm at 
shoe: quamosc; iron mottlinkr, dark yellowish orange 
(10YR 6/6); firm: cohesivq low plasticity; moist. 

RECOVERED 1.0/20’ 

6.0 to 7.6’: SAMPLE 
(VOA’S ONLY) 83020900608 

3 . 0  10 9.6’: SAMPLE 
(VOA’S ONLY) B-10 

8.0 to 11.9’: SAMPLE 
B3020900812 

10.0 to 1 1 2  SAMPLE 
(VOA’S ONLY) B 

12.0 to 13.0’: SAMPLE 
(VOA’S ONLY) B3Ou)901214 

120 to 16.0’: SAMPLE 
B3020901216 



Project Number. 
GEOLOGIC LOG Rocky Flats: 881 Hillside 2n2%3swo020 

ZEC 
se 

100 

60 

100 

40 

60 

PAGE: 

- 3 o f 6  

14.0 to  l6.W RUN 
RECOVERED z0/20' 
SILTY CLAY: &e as .bovc; with iron Minr. grayish 
orange (1OY R 7/4); moist. 

COLUJVNM 

BURIEDTOPSOIL 
16.0 to 18.E RUN 

S I L n  CLAY: o l k  dark gray (5Y 3/1); orgamc rich with 
abundant plant fiber prcsens trace 
poor sorting; angular to  subrounded; quamite: trace fine 
grained sand; moderately sorted: subangular to  
subrounded; soft; slightly coherm: low plasticity; mt. 

\ 

RECOVERED 12/20' 

(1 to 4 cm); 

18.0 to  19.E RUN 
RECOVERED l.O/l.W 
SILTY CLAY: dark yellowish b r w n  (1OY R 4/2); trace fine 
grained sand; moderate sorting; rubrounded; quamose: 
trace grad (2 to 4 cm); poor sorting subangular; 
quartzite: some iron staining, moderate yellowish brown 

\(lOYR 5/4); firm; cohesive: low plasticity; damp. 
\ 
19.0 to 12.0': RUN 
RECOVERED 0.8/2.0' 
SILTY CLAY dark yellowish brown (10YR4/2); some 
gravels (2 to 4 cm); poor sorting angular; quartzite: pink 
feldspar, trace fine to medium grain sand poor sorting 
angular to  subrounded; quaraose; fm; mhcsivc; low 
plasticity; damp. 

21.0 to  23.0': RUN 
RECOVERED 1.2/20' 
21.0 to 2 1 3  SILTY CLAY moderate yellowish brown 
(lOYR5/4); some gtavtl(05 to 4 cm); poor soning; 
angular; qua-: some mtdium to  coarse grained sand; 
poor sorting; subangular; quamite;  wry mottled with light 

Notcr 

14.0 to 16.W SAMPLE 
(VOA'S ONLY) 83020901416 

ID.U to I id: m r L c  
(VOA'S ONLY) B3Ou)901618 

16.0 to  19.W SAMPLE 
BJoto901619 

19.0 to  19.8': SAMPLE 
(VOA'S ONLY) B3020901921 

19.0 to  26.P SAMPLE 
B3Ou)901927 



Pmjur Number. 

2m9-33-o!wm 
GEOLOGIC LOG Rocky Flats: 881 Hillside 

1 27 

PAGE 

4 o f 6  - 
;FT 
-Val - 

I 

Lithdogic Dcsmptlon 

brqwn N R  5/6);,8nd modente,brown (SYR 4/4) iron 
stamt; 8m; mheuvt; low plastmw damp. 
215 to 222’: SILTY U Y :  modeate yelloarirh brown 
(lOYRS/4); some iron staining, light b m  (10YR5/6); 
IK) gm4. firm; coheriur; medium p l a s t i ~  damp. 

23.0 to  25.W RUN 
RECOVERED 1 . o p  
SILTY CIAY moderate yellowish brown (10YR5/4); no 
pawl exccpt 8t  tip (in shoe); gravCk, (4 and 7 cm); 
angut.r; qua- some iron stainr; tight brown (SYR 
5/6); fmn; cohtrire; low plasticity; damp. 

BEDROCK 
25.0 to 27.0’: RUN 
RECOVERED 1.9/20’ 
25.0 to 25.9’: SILTY SANDSTONE tight olive m y  (SY 
6/1); tna clay, fine grained rand; well sorted; well 
rounded; qua-; firm; nonplartk not cohesive; slightly 
damp. 
25.9 to 26.9’: SANDSTONE light olive gray (SY 6/11; fme 
grained sand; well sorted; subroundcd, quartzite; well 
mottled with dark yellowish orange (IOYR 6/6); firm 
friable; noncohesivC; slightly damp. 
TOTALAUGERED DEPIH = 27.0’ 

27.0 to 28.6’: RUN 
RECOVERED 1.1/1.6’ RQD = 1.1/1.6’ 
SILTY CLAYSTONE: light gray (N 7/0); stained dark 
ydloPrish orange (10YR 6/6); nonsmtified; trace to some 
very fine grained sand; iron staining, medium plastdry; 
soft to firm; moist. 

28.6 to 30.6’: RUN 
REXOVERED 2.0/2.0 RQD = 2.0/2.0’ 
SILTY CLAYSTONE: same as abovc; 2 to 5 mm 
laminations of iron starned clapy siltstone. 

0 

27.4’; 604C404 deg.; 
healed; Fe 
275 to 27.7; 30 dcg.; haled; 
Fe 
27.6 to 27.7 80 de&: healed; 

Fe 
28.0 to 28.1’; 50 deg.; healed; 

Fe 

I PACKERTEST: 29.0 to 32.0’ 



e 

0 

Project Number: 
Rocky Flats: 881 Hillside 202!&3349ana GEOLOGIC LOG 

PAGE: 

- 5 d 6  

~~ ~ 

33.6 to 37.E RUNE! 
RECOVERED 3.4/3.4' RQD - 3.4/3.4' 
SILTY CLAYSTONE: same as a m ,  siltstone laminations 
at 34.7 to 35.1'; trace manganese stauung. 

32 - 

34.0 to 34.T; 10 deg.; healed: 
Fc 

p 
3 4 -  

'r 
37 - 
-- LE 

38 

70 - 

100 

100 

100 

119 

- 
LQD 
% - 

100 

100 

100 

119 

PA- m. 32.0 to 37.0' 

30.6 to 3ZQ: RUN 
RECOVERED 1.4/1.4' ROD = 1.4/1.4' 
SILTY UAYSroNE: saw as a m ;  trace arbonaotou 

hdMtblL% 

32.0 to 33.6': RUN 
RECOVERED 1.6/1.6' ROD - 1.6/1.6' 
SILTY CLAYSTONE: same as abovc; dusky plloar (SY 
6/4); light olive gray (fi 5/2); mottled. 

37.0 to 38.6': RUN 
RECOVERED 1.9/1.6' RQD = 1.9/1.6' 
SILTY CLAYSTOM2 liglit olive gray (SY 5/2); 
nonstmtifid. 1 to 2 mm laminations of siltstone; iron 
staining medium plasticityr firm; damp. 

Not= expanme C~MO(K 

I 

c 



Project Numkr: 

2u2%334Kwm GEOLOGIC LOG Rocky Flats: 881 Hillside 

43 - 

44- 

45 - 

46- - 

PAGE: 
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GRWNDUATER - 

c 

.QD 
2 L  

100 38.6 to 42.& R U N  
RECOVERED 3.4/3.4' R O D  3.413.4' 
386 to 40~': snn C L A Y ~ N E :  dark yellowish orange 
(IOYR 6/6> ycllowhh gy (SY 7/2); nonrtntified; silty to 
some sils iron ruining and iron pcileu; medium plasticity; 
finn; mob& 

40.4 to 420': CLAYSTONE. yellowish pay (5Y 712); dark 
gray (N 310); bloc& trace to some SIIG iron staining 
medium to high pbticity; finn; damp to moist 

TOTAL BOREHOLE DEPlW = 42.0'. 

PACKER "ESE 38.0 to 42.0' 

40.2 to 413': SAMPLE 
(GEOTECHMCAL) 
B3O2904024)Ls 
40.6 to 40.7 90-90.90 deg.; 
healed, Fe 



e 

e 

GEOLOGIC LOG 
Project Number: PAGE 

Rocky Flats: 881 Hillside 2029-310P0(120 - 1 o f 6  

Yorthing (ft): 349235 
Easting (ft): 204925 

rota1 k p t h  (rt): 30.4/45.0 
Ground Surfacc Elm (ft): 5974.8 

RWeed/SPCarpenter 
Checked By S M  I DateStarted: 6/25/90 
Checked Bv P M  1 Date Comoleted: 7/16/90 

- - .  
Driller: DVSlyies/PCBushkodi 
Helper: ALBoday/BO'Connor 

Drilling Method: Hs Auger/NX Core 
Drilling Fluid: None/Water 

fig Type: B-SI 

I 

QA By / Date: JDL 07/25/90 I Well ~tpe: BH 
Comments: French drain geotechnical study. Surface casing set to 30.4' below ground surface 

on 06/25/90. 

kpth 
Ut) 
% 

1-  

2- 

3-  

4-  

S- 

6- - GROUNDWATE!! 
DEPTH 1 HOUR I DATE a g~ 

rn 
% 
50 
- 

27 

35 

Litbdogic Description 

0.0 t o  LO': RUN 
RECOVERED 1.op.w 
TOPSOIL 
0.0 t o  03': SILTY CIAY dark yellowish brown (1OY R 
4/2); nonstratified; trace tine to EOOISC pmed sand; 
poorly sorted; low to medium plasticity grass and mots; 
stiff; moist. 
ARTIp1(3ALpILL 

0 3  to 1.0': GRAVELLY SILTY SAND. modeme yellowish 
b m  (10YR5/4) with dark yellowish (IOYR 6/6) mottles; 
fine to coaxsc pained mad; gravels up to 3 mm; rubangular 
and rubrounded; qurut.rocc and feldspathic; non plastic; 
uncementtd: dN. 

2.0 to4.W RUN 

GRAVELLY SILTY SAND: pale yellowish brown (10YR 
6/2) t o  moderate pllowich b m  (10YR 5/4); 
nonstratified; gravtls; rubangular and subrounded; 
quammc and feldspathic; unccmentcd dry. 

RECOVERED 0 S p . O '  

4.0 t o  6.0': RUN 
RECOVERED 0.7/20 
SAND AND CIAY light olive gray (SY S/2) with 
moderate yellow (SY 7/6) stain: trace pawl; limonite in 
voids poorly cement&, stiff; damp. 

Nota: 

Monitoring Instrument 

HNu: 0.0 uniu 
All readings msidc auger; in 

bruthng =ne; on cutme 
and on axe at background 
unless othaarise noted below. 
TRIPBLANKSAMPLE 
TBO62s90 

Background LCVEL: 

0.0 to 1.0': SAMPLE 
(VOA'S ONLY) 83021900002 

20 t o  254': SAMPLE 
(VOA'S ONLW B302190M04 
B30219002WD 

4.0 to 5.7': SAMPLE 
(VOA'S ONLY) B3021900406 
B3021900406D 



GEOLOGIC LOG 

SPT 

Pmjcct Number: PAGE: 
Rocky Fiats: 881 Hillside 202!A3%@w020 - 2 o f 6  

6.0 to 8%’: RUN 

SILlY CLAY: tight d i  gny (N 512) with moderate 
plh (SY 7/6) banding trpa mad; fine to ~XUSG 

REcovEREDo85p 

limonite noduk.; f m  damp 

8.3.5 to 1 0 3 .  RUN 
RECOVERED 20/20’ 
SILTY CLAY: sak 8s above; with dusky yellow (fi 614) 
iron naiultr 

1015 to 12.35’: RUN 
RECOVERED 0.95/20’ 
SILTY CLAY: as above, light brown (SY 5/6) mottlin& 
stiff; damp to moist. 

12.35 to 14.35’: RUN 

SILTY CLAY: light olive gray (SY 512) with light O l k  

brnam (SY 516); some silt; trace sand; stiff; damp. 

RECOVERED 2.0/2.o* 

40 to 6.89: SAMPLE 
(VOA’S ONLY) B3219o0608 

0.0 to 685’: SAMPLE 
(VOA’S ONLY) B3021900008 

835 to 1035’: SAMPLE 
(VOA’S ONLY) B3021900%10 

8% to 1415’: SAMPLE 
B3021900814 

1 0 3  to 1130’: SAMPLE 
(VOAS ONLY) 83021901012 

1 2 3  to 1435’: SAMPLE 
(VOA’S ONLY) 83021901214 



e 
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Project Numkr: 
2n29-33-mm20 GEOLOGIC LOG Rocky Flats: 881 Hillside 

PAGE: 

- 3 o f 6  

kpth qq+ Gnpbic Sa IQD 
% - Litbokgic Description 

~ 

1435 to 163’: RUN 

SILTY CXAY light olive gray (SY 5/2) with dark yclloansh 
onngc (1OY R 6/6) mottling noasuotlfied; me&um 
plasticity; stiff; damp. 

RECOVERED 1.95/1.%’ 

16.3 to 183’: RUN 
RECOVERED 2.0/2.0’ 
SILTY CIAY light olive gray (N 5/2) with moderate 
plloar (SYR 7/6) le&, medium plasticity; stiff; damp. 

183 to 203’: RUN 
RECOVERED 1.1/20’ 
183 to 18.8’: SILTY CLAY light olive gray (SY 5/2) with 
light olive b m  (SY 5/6); as above. 
CoIlAJWuM 
BURIH)TOPSOIL 
18.8 to 19.4’: SILTY CLAY olive gray (N 3/2); trace 
gravcl up to 5 cm;’ trace sand; medium plastiaty; fme 
roots; calcareous flecks; sharp contact with fill a m  stiff; 
damp to most. 

203 to 22.7’: RUN 
RECOVERED 1.4/24’ 
203 to 20.9’: SILTY CLAY light olive gray (SY 5/2) and 
olive gray fN3 /2 ) ;  nonstratifitd; trace gravel; sand; 
subrounded to subangular; stiff; damp to most. 
20.9 to 21.T: SILTY CLAY: as abovc; some gravcl; cobbles 
up to 10 cm; calcareous coatings. 

1435 to 16.3’: SAMPLE 
(VOA’S ONLY) B3021901416 

~~ 

163 10 183’: SAMPLE 
(VOA’S ONLY) B3021901618 

183 to 19.4’: SAMPLE 

183 to 227’: SAMPLE! 
(VOA’S ONLY) 83021901820 

(VOA’S ONLY) 83021902022 



1 GEOLOGIC 
BoreholeNell Id: 

P ~ M  Numkr: 

2029-33-O%xm Rocky Flats: 881 Hillside 

Depth Graphic Samie  

PAGE 

- 4 o f 6  

227 to 24.E RUN 

SILTY CLAY light oli b m  (5YR 5/6); nonstratifred; 
some vi; medium plasticity; calcareous flech stiff; 
damp to m o i h  

RECOVERED l .O/Uy 

24.7 to 26.7. RUN 
RECOVERED O.fi5/2W 
SILTY (=LAY light olive gmy (5YR 5/2) with dusky 
yellov (fi 6/4); nowratified; trace rand up to COBKC 

pine calcartour fleflrr; stiff; moist. 

26.7 to 26.9’: RUN 

26.9 to 28.4’: RUN 
RECOVERED 15/15’ 
26.9 to 275’: SILTY CLAY light olive gray (5Y 5/2); 
nonstratified; trace gravel; calcareous flecks; firm; moist. 
BEDROCK 
275 to 28.4’: SILTY CLAYSTONE: light olive gray (5Y 
5/2) with moderate yellow (5Y 7/6) stain; bloc@ trace 
pynte; stiff; damp. 

\Center bit run. No sample taken. 

28.4 to 30.4’: RUN 
RECOVERED 2.0/20 ROD = 1.75/2.0’ 
28.4 to 29.1’: SILTY CLAYSTONE: is above; with some 

29.1 to 30.4’: SILTY CaAYSTONE as above; with dark 
yellowish orange (10YR 6/6) mottling; Iensu; without 
panings. 

plT1iIgs. 

--1 

22.7 to 23.7. SAMPLE 
(VONS ONLY) B3021902224 
227 to 28.4’: SAMPLE 
B3UZ19opn 

24.7 to 25.4’: SAMPLE 
(VOA’S ONLY) 83021W26 

26.9 to 28.4’: SAMPLE 
(VOA’S ONLY) 83021902628 

- 
GRWNDUATER 

DEPTH I HOUR I DATE 
I I 



GEOLOGIC LOG 
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31 - 

32 

33 

34- 

35- 

36- 

37. 

38. 

Project Number: P A G E  

u)29-J1OpM)20 - 5 o f 6  
Rocky Flats: 881 Hillside 

GROUNDWATER 
DEPTH I HOUR 1 D A T E  

I I 

LQD 
70 - 

22 

106 

85 

121 

- 

TOTALAUGERED DEPTH = 20.4'. 

30.4 to 33.6': RUN 
RECOVERED 0.7/3.2' ROD = 0.7/32 
CLAYSTONE: light divc gray (SY 6/1); medium gmy (N 
5/0); b l a h  trrce dlS ir0a staining; medium to high 
plasticity; firm; damp. 

33.6 to 35.2': RUN 
RECOVERED 1.9/1.6' ROD = 1.7/1.6' 
333 to 345': CLAYSTONE: same as above. 

345 to 35.2': SILTY CLAYSTONE: dark yellowish orange 
(10YR 6/6); medium light gray (N 6/0); nonstratrfied; iron 
staining, medium plasticity; soft; mom. 

35.2 to 37.2': RUN 
RECOVERED 1.7/2.0' RQD = 1.7/2.0' 
CLAYSTONE: medium dark gray (N 4/0); light olive gray 
(SY all); mottled; bloc@ trace to some silt: iron staining, 
medium plasticity; firm; damp. 

37.2 to 38.6': RUN 
RECOVERED 1.7/1.4' ROD = 1.7/1.4' 
36.9 to 37.7 CLAYSTONE: same as above; manganese 
staining. 

PACKER TEST: 320 to 35.2' 

345 to 34.7': damaged 
fraaun zone 

PACKERTEST. 35.2 to 40.0' 



1 GEOLOGIC 

- Borchole/Well Id: 
REC 

Rocky Fiats: 881 Hillside 
P r o j ~  Numbei: PAGE: 

2529-3Smcml - 6 o f 6  

2 

86 

111 

114 

37.7 to 38.6': S I L n  CLAYmNE:  light olm gray (SY 
6/1); nomrmfii lam dlwroaunuour altstone 
lammat- uoo and manganese staim& medium 
p l d t y ;  firm; mom. 
38.6 to 40.R RUN 
RECOVERED 12/1.4' ROD 12/1.4' 
(zAYsIy)NE: light olive bmwn (a 5/2); grdyuh orange 
(IOYR 7/4); mottled, blocty; lmm drsconunuous uiutonc 
lamilutlonz; some ult to ulty in part; m o  and manganese 
starrun& medium plastmty; fm: damp. 

40.4 to 43.6': RUN 
RECOVERED 4.0/3.6' ROD 4.0/4.0' 
40.0 to 403': SILTY SANDSTONE: dark yellowish brorvn 
(IOYR 4/2); dark yellowish orange (IOYR 6/6); platy iron 
cemented and stained; no plasticity f m  to medium hard; 
damp. 

403 to 43.6': CLAYSTONE: light olive &y (5Y 5/2); dark 
gray (N 3/0); bloc@ trace to some sIlC iron and 
manganese etaining; trace calcrrcous veining in fracturrr; 
medium to high plasticity; stiff to firm; damp. 

43.6 to 45.0': RUN 
RECOVERED 1.6/1.4' RQD = 1.6/1.4' 
CLAYSTONE: same as abovc; increasing siir 

TOTAL BOREHOLE DEFTH = 450'. 

393'; 90 dek; hcalcd; Fe 

40.0 to 403': LI'IHOLOGY 

Fieid interpcmtioo changed 
from SIL'IS~ONE to S I L ~  
SANDSONE based on gram 
size Mal* 
Note: upursm claynone 
PACKER IEST: 40.0 to 450' 
40.0 to 403': SAMPLE 

B3021904oo4M 
40.6'; 90 dek; healed; Fe 
40.P, 90 d e s  hesled/opcn: Fe 
41.0 to 41.c 50-5.5 de& 
hcakd; Fe 
412 to 413'; 85 de&; 
huled/opcn; M n / G  
412 to 413'; 30 de&; heal 
Fe 
413 to 4 1 2  30-35 de&; 
healed; Pe/Ca 
41.9 to 422'; M-30-30 dtg.: 
healed; Fe 
42.8 to 43.1'; 40 deg.: healed; 
Fe 
433 to 435'; 40 deg.: healed: 
Fe 

d 

GRWNDUATER 

- 



Project Number: 
Rocky Flats: 881 Hillside 2 w 3 3 4 M 0 2 0  GEOLOGIC LOG 

Lithologic Description 

AmmUALPILL 
0.0 to 20’: RUN 
RECOVERED 0.9/20’ 
GRAVELLY SILTY SAND: dark yellowish b m  (IOYR 
4/2); nonctratified; poorly sorted sand and grave4 
submgulnr 8nd subround&, limonite stain; calcarrous 
cctatin~ soft; dry to damp. 

PAGE 

- 1 d 2  

20 to 4.0’: RUN 
RECOVERED 1.1/2.0’ 
GRAVELLY SILTY SAM): as above. 

Bonhole/Well Id: B302290 
Northing (ft): 34978.0 
Eating (ft): 204458 
Ground Surface Elev (ft): 59773 
Total Depth (ft): 22.0/37.0 
m s d  By: RWeed/SPCarpenter 
CheckedBySM -\\ 
Checked By P M  
QA By / Date JDL 07/25/90 

4.0 to 6.0’: RUN 
RECOVERED 20/2.0 

Drilling Company Boyles B r a  
Drill= DVStyies/PCB~ovski 
Helper: ALBoday/BO’Connor 

Drilling Method: Hs Auger/NX Core 
Drilling Fluid: Nonemater 
Date Started: 6/26/90 
Date Completed: 7/17/90 
Well Type: BH 

m= B-57 

4.0 to 52’: SILTY &AY light olive gray (SY 5/2) and 
moderate olive brown (5Y 4/4); nonstntified; trace gravel 
and sand: poorly sorted, limonite stain: fim damp to 
moist. 

5 2  to LO’: SILTY CIAY. as a b  less moderate olive 
brown (SY 4/41, 

N o m  

Monitoring Instrument 

m u :  0.0 units 
All rcadrngr mside auger; in 
bruthmg mnq on c u t m e  
and on arc at backgmund 
unless othennrc noted below. 
TRIPBUNKSAMPLE 
T8062690 

BackgmundLcvcb: 

FIEIDBUNKSAMPLE 
Bm29ommFB 

Wl’. P A M P I  P 
(VOA’S ONLY) B3022900002 

2.0 to 3.1’: SAMPLE 
(VOA’S ONLY) 83o22900204 

0.0 to 3.1’: SAMPLE 
B30tZW0004 

4.0 to 6.0’: SAMPLE 
(VOA’S ONLY) B30U900406 

4.0 to 7.T SAMPLE 
Bwm9o0408 
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8 

9 

10 

11 

12 

13 

14 

Pmje~Numkr:  PAGE 

m%Bo9um - 2 o f z  
Rocky Flats: 881 Hillside 

6.0 to 8.E RUN 
RECOVERED l.7/2.fr 

_ _ _ _ _ _ ~  

8.0 to 1O.E RUN 

SnTY CIAY as .bare; voids with limonite and calcareous 
cortin- firm. 

RECOVERED 1.9/2a 

10.0 to 12.3’: RUN 
R E c o v E R E D 1 2 p  
10.0 to 10.2 SILTY aAY as pbovr 
CQLLUMUM 
BURIFDTOPSOIL 
10.7 to 112’: SILTY CLAY dusky bmpm (SY 2/2); 
nonstraMi@ tncc &nrvcl, sa@ sharp contact wth fill 
a m  medium plasticityr stift most. 

12.3 to 149.  RUN 
RECOVERU) o y u *  
SILTY CLAY: light olive gray (5Y 5/2); nonrtratifkd; 
traa gravel; sand; gavels up to 3 cm; medium plasticiry; 
calcueouc coating; filling in voidr; stiff; moist. 

6.0 to 7.2 SAMPLE 
(VOA’S ONLY) 

8.0 to 10.e SAMPLE 
(VOA’S ONLY) BJO22900810 
-1OD 

8.0 to 14s’: SAMPLE 
8303900014 

* 
10.0 to 112’: SAMPLE 
(VOA’S ONLY) B3022901012 

123 to 13.1’: SAMPLE 
(VOA’S ONLY) 830322901214 



proieaNumkr: PAGE - - 3 o f 2  GEOLOGIC LOG Rocky Flats: 881 Hillside 
Bortholefwell Id: B302290 - 

SPT 
- 
Ec 
?L 

0 

80 

100 

- 
QD 
2 L  

145 to 18.W RUN 
eater bit NIL NO pmpk trlcca 

BEDROCK 
18.0 to 20.W RUN 
RECOVERED 1.6l2.0’ 

20.0 to 220’: RUN 
RECOVERED 20/m 
SILTY QAYSTONE: as sbcm. 

TOTALAUGERED DEPM = 220’. 

la0 to 196’: SAMPLE 
(VOA’S ONLY) BJo199018So 



PlUjCUNumkr: PAGE - - 4 d& 
GEOLOGIC LOG Rocky Flats: 881 Hillside 

BOreholt/weU Id: B302290 I - 
XEC 
5 

17 

44 

100 

112 

- 
RQD 
ZL 

17 

44 

100 

112 

no to 238': RUN 
RECOVERED 03/W RQD - 02/18' 

23.8 to 27P. RUN 
RECOVERED 1.4/3.2 ROD = 1.4/33' 
CIAYWm same as .baK; light olive gray (SYR 5/2); 
medium dark gray (N 4/0): mottled; iron ctplning m ban@ 
slightly weathered. 

27.0 to 288': RUN 
RECOVERED 18/13' ROD = l.E/lS' 
Q A Y m N E .  dark ycU&h oraage (1OY 6/6);light olive 
gay (SY S/2); some silt; iron staining iron cemented 
claystone nodules at  27.4 to 27.7 medium plasticity; soft 
to f w  most. 

m.s to 32.09: RUN 
RECOVERED 36/32 ROD = 3.6/32' 
28.8 to 29.1': QAYsrONE: same as above. 
29.1 to 31(y: Q A Y W N E  tight olive gay  (SY 6/l) 
grading to olive black (5Y 2/1); bioce, tmcc silt; medium 
to high piasticity soft to firm. damp 

PACICERTEsr: 23.0 to 27.V 

PACKER lEX: 27.0 to 32.0' 

Note exprnrive clayaone 



PlOjtCtN- 
2mRwnwm GEOLOGIC LOG Rocky Flats: 881 Hillside 

34- 

35- 

36- 

37 - 

PAGE 

- 5 OtL 

LQD 
96 

105 

0 

I 

32.0 to 332 RUN 
RECOVERED 19/1.8’ RQD - 1.9/1.8’ 
CIAYsroNE: medium gry (N 4/0); light olive gmy (fl 
5/2); bl- trace dls irw auning medium to high 
plnicity; soft to f m  damp. 

33.8 to 37.4: RUN 
RECOVERED 0.0/3.2’ ROD = 0.0/32’ 

~~ 

TOTAL BOREHOLE DEPIH - 37.0’. 

PACKER TEST: 32.0 to 37.V 



GEOLOGIC LOG 

- 
SPr 
a 

4 
7 
8 

PAGE - - 1 aiz Rocky Flats: 881 Hillside 

RQD 
9 6 %  
35 

85 

100 

0 

Borehok/well I& B302990 

E?sting (ft): 20959.6 
Northing (it): 349793 

Ground Surfoac Elev (ft): 59523 
Total Depth (It): w.8 
LQaPdw RWeed 
checked By SM. =*=a 
cbeckcd By PM: 
QA By / Date 

Nota 

DrfllingCOm~ Bayles Broa 

Hdper: 
Drtllu: DVStyles 

wl)pe: B-57 
DrlUingMethod: =Auger 
Drilling Haid: NOne 

Date Stuttd: 7/6/90 
Date Completmk 7/6/90 
wdi m BH 

AlulFlaALpILL 
0.0 to 2 W  RUN 
RECOVERED 0.7/20' 
GRAVELLY MY dnrt yellowish bmwa (10YR 4/1); 
noaftntifii some silt to COULC gram& sand; gnvcl up to 
5 cm; q- fc1aCp.W medium plasticity; 
f i ;  moist. 

2.0 to 4 . E  RUN 
RECOVERED 1.7/2.0' 
20 to 23': SILTY CLAY light din browa (SY 5/6); 
noamati f ie  uin; m o i a  
23 to 3.W SILTY CLAY as a b o q  tight olive gray(sY 
5/21; some sand; some -1 to 5 cm; calarrour flecks. 
00- 
ToPsoIL(BuRlED) 
3.0 to 3.T SILTY MY duslry brown (4YR 2/2); 
nonsuatlfied; trace subrounded; gravels to 7 cm; slight 
rtaio on partings only; roft to fum; most. 

a0 to 0.T: SAMm 
(VOA'S ONLY) Y 

0.0 to 3 . r  SAMPLE 
B3029900004 

~~ ~ ~ 

4.0 to 55': RUN 
RECOVERED 15/19  
SILTY UAY: light o k  bmwn (SY 5/6) and tight olive 
gray (SY 5/2); nonstratifi& ma fine to coarse sand; 
quartmsc; su& most. 

4.0 to S5': SAMPLES 

BJ0299004MB 
B3o299owQsM 

55 to 7P. RUN 
Center bit m a  No @kea 



PXOjCUN- PAGE 

2ix%3Mliumo - 2 o f 2  GEOLOGIC LOG Rocky Flats: 881 Hillside 
B302990 

I 

SPT 
V-VII 

S 
9 
11 

11 
19 
32 

- 
m 
5 

87 

0 

I DEPTH I HOUR DATE 
I 1 

I 

9 3  to 11.8': RUN 
Cater bit run. Nonmpk taka 

118 to 138': RUN 
RECOVERED 13/20t 

TOTAL BOREHOLE DESIH = 13.8'. 

I 



Pmjeu-. 
2029.3U)940P0 GEOLOGIC LOG Rocky Flats: 881 Hillside 

PAGE 

l o f 3  

Checked By S 
ChCkedBVI 

Ground Surface Elev (It): 59513 
Total Depth (It): 185 
LQRBedBy: RWeed 

-3L I Dates& 7/6/90 
rl: I DateComulcted: 7/6/90 

RkType: B-57 

Drilling Fluid: N- 
DrillingMethod: 

I . .  
QA BY / Date JDL 07/25/90 I WdIl.Pc: BH 

_ _ _ _ _ ~  

Comments French drain geotechnica study. Lofluent - effluent line. 

- 
SPT 
9 

7 
7 
a 

0.0 to 2 . W  RUN 
RECOVERED 13/20' 
TOPXlU 
0.0 to O S :  SILW SANDY CLAY p8k ycuowLh b r w  

OOILUVIUH 
05 to 11': SILTY CLAY: light d i  b r w  (SY 5/6); 

2 0  to 4.E RUN 
RECOVERED 13/2.@' 
SILTY SANDY UAY light o h  pay (SY 5/2) and light 
o l i  b r w  (SY 5/6); nonuntifie trace subanylu  

limonite mottling and M d s  on gnmL; soft; dry. 
gravel up to 7 cm; no p i e  alcucow coatingr; 

MEASURED BOREHOLE TO 4 2 .  

4.2 to 5.7. RUN 
RECOVERED 1.0/1s 
SILTY SANDY CLAY: as above; firm; moist. 

(7tn711'- 

2.otomsAhmE! 
(VOA'S ONLY) 85030900204 

0.0 to 42': SAMPLE 



- 
Dep 
(fi: 

7 

8 

9 

10 

11 

12 

pea- PAGE - - 2 o i 3  
GEOLOGIC LOG 

BomboleAVeU Id: B3O3090 

Rocky Flats. 881 Hillside 
I 

Naor 

I 

93 

0 

73 

7.8 to 93': RUN 
RECOVERED 1.4/13 
SILTY CIAY light Oiivtgray(SYS/2) gndiagtodive 
py(5Y 3/2> aoasmtifii tram tinc toawrurmd; 
medium plpnicla a moLt 

9 3 t o l 2 3 R U N  
Cutter bit NIL No rrslple taken. 

BEDRO<K 
1ZS tc, 14.E RUN 
RECOVERED l.l/lS' 



w-- PAGE 

2awmmmm - 3 o f 3  GEOLOGIC LOG 
owwtu I& B3O3090 

Rocky Flats: 881 Hillside 
I 
I 

SPT 

8 
11 
2o 

- 
hEc 
2L 

0 

100 

I 

14.0 to 17.E RUN 
Center bit !ua.NopmpkutaL 

17.0 to 185': RUN 
RECOVERED lJ/lJ' 

TOTAL BOREHOLE DEPTH = 185'. 



1 -  

2- 

3- 

4- 

5-  

- 
SPT 
v-v.I 

3 
4 

4 
4 

li-DarriPtioa 
aluuvRrm. 
0.0 to z(y: R U N  
RECOVERED 1.9p.u 
0.0 to 0.6': SANDY UAX light dive gray (n 5/2); coarse 
r s a d ; O ~ ~ S O ~ r O m e i r o r r r u i n i n & m o p t  

0.6 to 1.E SANDY UAY: tight dive gray (n 5/2) 
grading to light o k  b r w  (SY 5/6); colv~c sand; large 
p v c l  at 0.6'; some ima aaiain& some clayrtom aodulc& 
dv. 

20 to 4.1': RUN 
RECOVERED 0.9/21' 
SANDY SILTY &Y pd ing  to SILTY CLAY: tight olive 
b r w  (5Y 5/6); tna couy uad; iron staining sorted; 

dry. 

4.1 to 4.85': RUN 
RECOVERED OJ/.X' 
SANDY SILTY U S :  light dive b m  (5Y 5/6); coprzc 

some elayrtoae noduks irw staining m& 

4.85 to 5.85': RUN 
RECOVERED 0.9/1.@' 
SILTIl CLAY: light olive bmwn (5Y 5/6); some claystone 
nodulcr; some iron staining moist. 

485 to 5m. SAMPLE 



)cptE 
(R) - 

7 -  

8- 

9- 

10 - 

11 - 

12 - 

13 - 

14 

3 
4 

ROWWATER 

17.0 

SA5 to 9.6’: RUN 
Lenm oit ma NO vmpk trlca. 

9.6 to 10.6’: RUN 

!XLTY CLAY light diK gray (SY 5/2) to light diK 
bxuwn (SY5/6); trscc torowumseuad; f e r  daystone 
nodulcq w y  maist. 

RECOVERED oy1.0 

10.6 to 132’: RUN 
Center bit run. No sample taken. 

132 to 143’: RUN 
RECOVERED 0 . 9 p  

few Lvgc IcrpHI; rwaded; f a i l i y V c U ~  few- 
d h  gray (SY 4/1); COW coll~c and .nd 

rnbtit 



e 

e 

e 

Rocky Frats. 881 Hillside GEOLOGIC LOG 
PWNUaacl :  PAGE - 

-TER 

x 

143 to 16.4’: RUN 
Cater bit run.NoSmpk taken. 

I 

Note inwater. 16.4 to 17.4’: RUN 
RECOVERED O.O/W 

17.4 to 175’: RUN 

17s to 185’: RUN 
ater bit NIL No nmpk taken. 

RECOVERED l.O/lM 

rubraroded 

185 to 213’: RUN 
Center bit NIL No nmpk taken. 

BEDROCX 

213 to tu’. RUN 
RECOVERED aw1.v 



I GEOLOGIC LOG 

23 

24 

23 

26 

27 

m 

29 

GROUNDWATER 

I”’”s”t””f 17.4 

Rocky Flats: 8 

za to x.8’: RUN 
RECOVERED O.%/l.W 
SILTY CIAySI’oNE: light brown (SYR S/6) to modeftte 
yellowish bmwn (1OYR S/4); iron staining st@ m o k t  



GEOLOGIC LOG 

- 
!Pr 

6 
9 
I 

PrOjeaPl- PAGE - - 1 o f 2  Rocky Fiats: 881 Hillside 

GROUWWA TER 

Borrholt/wcll Id: -290 
Northing (ft): 347945 
mting (ft): 20890.4 
Ground Surface Eitv (ft): 5937.0 
Total Depth (ft): 324 
Loggedm RWeed 
ChecltcdBySM - <\-&\%- 
checked By P M  
QA By / Dak JDL 07/25/90 

REC ROD 
% %  
I00 

50 

56 

0 

Drilling Corn- SayiU Bros. 
Driller= DVSQleS 
Helpa: KParka 

Type: B-51 
DriUing Me&& 
Drilling Fluid: N- 
Date Stvtedr 7/10/90 
Date Completed: 7/10/90 
WdJ Type: BH 

20 to 4M: RUN 

SILn SANDY CLAY: light o k  b r w  (SY 5/2) md 
moderate olk brown (SY 4/4); nonstratifii trace grave& 
Sub.ngUkr 8nd NblOWdad; Low mty; eplarrouc 

fl- tine mots thmughous sofc d y  to damp. 

RECOVERED 1.0/2v 

5.6 to 8.w RUN 
Center hit NO. No campk taken. 

0.0 to 3.w SAMPLE 
BM329ooo(# 



6 
7 
10 

5 
6 
7 

8.0 to 95': RUN 
RECOVERED 12/u 
SILTY U A Y :  light diK pay (SY 5/2) and light dive 
brown (SYS/6) mottling; n o a a n w  trace ~~NcI and 
sand up to 1 cm; rub.agukrandrubroundcd; medium 
plnniciy; limonircmottline;iirm;moia 

95 to l2.R RUN 
Center bit run Novmpk taken. 

SILTY UAY li (SY 5/2) a d  light dive 
trace+ medium to high 



0 

a 

GEOLOGIC LOG 
P @ c a w  PAGE: 

2os3wwm - 3 O i J  Rocky Fiats: 881 Hillside 
I 

5 
5 
6 

5 
7 
10 

- 
LEC 
9k 

0 

93 

0 

93 

-- 
143 to 1fi.E RUN 
Centcrbit Na Nonmpk plrca 

16.7 to 182’: RUN 
RECOVERED 1.4/1.5’ 

182 to 2 0 9  RUN 
Center bit run. No nmpk taken. 

205 to 22.v RUN 
RECOVERED 1.4/15 
SILTY CLAY: light o l i  gray (SY 5/2) and pole olive (1OY 
6/2); nonnrrtifiod; tract gmrcl and road; arbongulor; 
¶- * feldspmthic; c4arwu& d m  to high 
pl&ty;cal~cootingr;limooitemonks 
cprbauaourhgncnp; d t  to frm; moot 



- sm 

6 
10 
16 

7 
14 
18 

P W N t l m k r :  PAGE 
GEOLOGIC LOG Rocky Flats: 881 Hillside 2muM!mm - 4 d 2  

3303290 I 
Noba: 

- 
Ec 
Z L  

0 

100 

0 

93 

0 

c 

- 
QD 
4k 

220 to 233 RUN 
Center bit ~ a N o  nmplc trtea 

233to24S?RUN 
RECOVERED WU’ 

28.2 to 29.T RUN 1 RECOVERED 1.4/15’ 



38- 

GEOLOGIC LOG 
RujeuNpnrkr: PAGE 

2(1293309.0010 - 5 OtJ Rocky Flats: 881 Hillside 
190 
QD 

I - id: 

19 
28 
u) 

93 

5 

II 

I 

BB)Roac. 
m.9 to 324': RUN 
RECOVERED 1.4119 

lWl'AL BOREHOLE DEPIH - 32.4'. 



PnljSUNumbar PAGE 
GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 I l o r 2  

Bonhole/weli Id: I3303390 

hhQ (It): 22405.6 
Northing (ft): 35l232 

Drilling Corn- B o y k  Bra 
Driller; DVstyles 
Hdocr: marker - _ _  .--,- I 

Ground Surface Elev (It): 5916.4 I RigTypc: B-SI 

checked By Pm I DateComplded: 
OA Bv / Date rnL07/26/90 1 W d l l h =  BHfPiemmeter - . -  .. I 

Comments French drain geotechnical study. French drain &&OIL Piezometer installed on 
07/11/90. 

- 
S I T  

0.0 to 2.E RUN 
RECOVERED 0.9/20 

2.0 to 3.6”: RUN 
RECOVERED 1.6/1.6’ 
2.0 to 25’: SILTY SANDY CXAY .r.bovc; dprkyeuovirh 
bmwn (lOYR 4/2); soft; damp 
23 to 3.6’: SILTY CLAY dark pllowirh b m  (lOYR 
4/2); noostratifrtd; some sand; traa gnml up to 4 cm; 

plasticity; calcareous coatingr; very stirt; damp. 
subangulpr; qusreae. - feldrprthis E P l T  low 

3.6 to 55’: RUN 
RECOVERED 1.9/19’ 
SILTY SANDY CLAY. as abaK; more sand; dry to damp. 

55 to 8.R RUN 
RECOVERED 1 5 p  
SANDY SILTY CLAY: light o h  gray (5YR 5/2) to pale 

0.0 to 0.E SGIm 
(VOAS ONLY) B3033900002 
FBnmmzD 

20 to 3.6’: SAMPLE 
(VOA’S ONLY) B333900204 

“u: 25 OD core 

0.0 to 55’: SAMPLE 
(cvITINGs)- 



GEOLOGIC LOG 

7- 

8- 

9- 

10 - 

PXOjCUNUmkr: PAGE: 

2mw3amm - 2 ofz Rocky Fiats: 881 Hillside 

11 

12 

u 

14 - 

- 
LEC 
3L 

100 

100 

Y 

8.0 to 10.ff RUN 
RECOVEREDrO/z(r 

10.0 to 10.E RUN 
RECOVERED oa/oav 
SILTY C I A Y m N E :  u abOK; light olive gray (SY 5/2) 
yellowish pay (fi 7/2) and modcrate yellowish bmwn 
(10YR 5/4); trace tine to medium p i n e d  sand. 

4 

TOTAL BOREHOLE DEPIH = loa*. 

0.0 to 7M: SAMPLE 
B3033#)oo41 

B3QPP0000BD 



w ELL 
COMPLETION 
INFORMATION 

9 d & o  
~ o o ~ t l ~ n  - 881 Hillside; French Drain Woll No. B303390 
Coordlnat.r N 35123.24 E 22405 -64  (Wp) Clovatlon: Ororad 8rrtaoo 5916.40' 
Total DOptA: W a l l  9 ~ 2 ~ '  t o )  of Carlag 5918.41' 

Formatlon of C o r ) I ~ t l o a  C o w u r n  

Carla* uatorlal Schedule 40 PVC Carlng Dlarotor 2 3/8" O.D. 
sor. .~ u a t o r i ~  Srrfaoo Carbag Dlamotor 5 5/8" O.D. 
Dato lnrtalod O7/11/1990 Approrod a y  6 
Inrtallod my R *  Weed 81t0 Moraaor 

-Y-- 

~orobota 10-80' 

Schedule 40 10-slotted PVC 

Ooologlr t 

~~~~~~t~ Stainless steel centralizer placed at 8.20' to 9.23' below ground surface 

2.5' Protective casing stick up n 



~~ 

PlUjCUNumba: PA- 

GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 I I d 2  
1 

Borrhole/wdi I& m90 
Northing (ft): 351683 
Easting (ft): 224924 
Ground Surface Elev (it): 5913.6 
row ~ e p t h  (It): 113 
LogsedBy: R W a d  
CaeCkedBySM: \LQy+& 
checked By PM: 
QA By / Datc: JDL 07/26/90 

I I - -  
Drilling Company BoyieS Broa 
D d k  DVstyles 
H d F  marker 
w3l)rpc= B-SI 
Drilling Method: HsAuger 
Drilling Flu& None 
Date Stutcd: 7/11/90 
Date Complettd: 7/12/90 
Well 'Qpc BH/Piezometer 

- 
LEC 
% 
70 
- 

95 

0 

mPmIL 
0.0 to 2.E RUN 
RECOVERED 1.4/2.O 

20 to 22': SILTY CLAY tight o h  bmwn (SY S/2h 
nomtificd; trace sand 8nd graves medium plarticity; 
alarrouc t b k s  and coatins wry stin; damp to m o i a  
22 to 3.E SILTY MY II abovq moderate olive bmwn 
(SI' 4/4); mom stiR moist. 

4.0 to 55': RUN 
Center bit run. No sample taken. 

55 to 72': RUN 
RECOVERED 1.7/17 
5s to 63': M Y  SILTY GRAVELLY CIAY: tight Olive 



- 
Bar 
w 
(pt) 

- 
- 

7-  

8- 

9- 

10 - 

11 - 

l2- 

13 - 

14 - - 

GEOLOGIC LOG 
PrajeuNambcE PAGE Rocky Flats: 881 Hillside 

GROUWOUA TER 

72 to 92’: RUN 
RecovERE02.0/2# 

9.2 to 112: RUN 
REcovEREDtO/2# 

TOTAL BOREHOLE DEPIH = 1.2’. 



-Y-- c~~~~~~~ Stainless steel centralizer placed at 7.01' to 8.06' below ground surface 

2.5' Protective casing- stick up 

Tog 01 Camin9 1.95 

around Surfaco 

Ymtorlal: 

Plltor Pack 

: 5.55' 

Total 



P*Nuaaa: 
2cwaamm GEOLOGIC LOG Rocky Flats: 881 Hillside 

PAGE 

l d 3  

QA By / Date JDL 07/26/90 BH/Pieziometu 
Comments: French drain geotechnical study. French drain extension. Piezometer htalled on 

07/12/90. 

Borehwweil Id: B303590 
Northing (It): 352l2.9 
Easting (It): 22579.2 
Ground Surface EICV (ft): 591L9 
Total Depth (ft): 178 

SPT 

Drilling Compm)l: Boyies B r a  
DriUu: DVSQkd 
Hdper: marker 
wI)ln: B-57 
Drilling Method: HSAuger 

4 LilhdogicDacnptioa 

TOPSOIL 
0.0 to 2(y: RUN 
RECOVERED 13/20 
0.0 to 0.4': Saw CLAY: ducky pllowirh b r w  (10YR 
2/2> rlcuutnrifred; tna uad; larpl.uicity; pafa .nd 
rootEr0ft;dUnp 

ruburplu; traccuad; lovplutidty; fmroop; 
a l a r o o u r c o r t i a ~ f f i r m ~ p .  

0.4 to 13': San CLAY: gnylrh b r w  (SYR 3/2); 
noanntificd; lpml up to 9 cm; subrounded and 

OollxIvRrm 
20 to4.E RUN 
RECOVERED 142v 
SILTY UAY as 
CataMUr nodules soft. 

some sand; slight limonite rtaia; 

32 to 3.89: RUN 
RECOVERED 0.0/0.6' 

3.8 to SA': RUN 
Center bit NIL No sample taken. 

5.4 to 7.T RUN 
RECOVERED 20w 

5.4 to 7.4': SAMPLE 
~ 9 o o s o 7  



GEOLOGIC LOG 

7.7 to 9.T: SAHPLE 
(VOAS ONLY) BJQ35w0709 
B3035- 

PlUjtCtN1parbor: PAGE - - 2 o f 2  Rocky Flak 881 Hillside 

7.7 to 9.T: RUN 
RECOVERED 1 . o w  
!SILTY CLAY modentc puowirh brown (lOYR 5/4); 
non8tntlfied; trace tocomerud; tlsa gravel up to 6- 
s u b . n ~ . n d r u b l o o a d c d ; q m  'rhiMcc; 
fcldrprthis firm to aife damp. 

46 
UD 

IirkrlrricDCIQiPtP. 

0.0 to 9.F SAHPLE 
B#Ds9oo709 
Bm3s9oum9D 

9.7 to 119. SAMPLE 
B3W9W9l1 
B3Q3590091lD 

Nora: 

I 

BmROCR 
9.7 to 11.7 RUN 
RECOVERED 1 s m  

11.7 to l2.6': SAMPLE 
B30359012l3 
B30359012UD 

I 11.7 to 135': RUN 
RECOVERED 0.9/18 

135 to lS5': RUN 

I RECOVERED o.o/ro 



GEOLOGIC LOG 

18 - 

19 - 

20- 

21. 

22, 

-Nurab& PAGE: - - 3 o f j  Rocky Flats: 881 Hillside 

SPT 

0 

100 

US to 16.1’: RUN 
Center bit run. No run+ t a b  

B303!i901618 
B30359016lED 

16.1 to 17.8’: RUN 
RECOVERED 1.7/1.7 

TUTAL BOREHOLE DEPTH = 17.8’. I 



W E L L  
COMPLETtON 
INFORMATfON 

QA BylDat, S/B/% 
Looatlor 881 &J 'llside: French Dra Ln WOlI  No. B303590 
Coordinat.. N 35212.94 E 22579.15 (UP) Itovatlonr Qromrd $artroo 5911.9 ' 
Total Dopth: Wol l  10.7' t o p  or Caalna 5913.89' 

Formatlor et Comwlotlor Colluvium 
Carlag Yat0rl.l Schedule 80 PVC Carlng Dlamotor 2 318'' O.D. 
Soroor Yatorlrl  Schedule 80 10-slotted PVC 
D a to lnrtallo0 071 121 1990 
lnrtallod b y  R. Weed 8lt0 Maromor 

b o r o ~ o ~ o  17 -8' 

Srrtaoo Carrra D l a r o t ~ r  5 518" O.D. 
Awpr0V.e by JEu& 

O..iomlrt 
-Y- 

c o n n ~ n t r  Stainless steel centralizer placed at 9.65' to 10.70' below ground surface 

t 

2.5' Protective casing stick up rT 

7.70' 

rotmi 



GEOLOGIC LOG 

Comments French drain p;eotedmical study. F r d  drain udension. Piezometer installed OII 

PmjacpJltmkr: PAGE - - I d 3  Rocky Fiats: 881 Hillside 

~- 
07/13/90. 

Borehok/weil Id: B303640 

Northing (ft): 35260.2 
Easting (It): 226682 
Ground Surface Ekv (It): 59122 
Total Depth (ft): 208 
J-Qggedw RWeed 
ChCckdBySM: 
CheCkedByPM: 
QA By/ DafL: JDL 07/26/90 

rnPs0lL 
0.0 to 2E RUN 
RECOVERED 1-7/20 
0.0 to 08': SILTY GRAVELLY CLAY dusky bnmn (SYR 
2/2> DOIl8Cntified; e Up u) 7 Cm; NblPuaded Md 
-yu, s- *lowpkrtidry; p s s  md root& SOfC 
moiK 
CoLUMuM 
0.8 to 1.f: SaTY GRAVELLY CIAY: as Ibavt; no lp~cr 

Drilling Company Boyla B r a  
Drillu: DVstyles 
Hdpa: marker 

Type: B-57 
Drilling Method: HsAugu 
Drilling Fluid: NoOe 

Lh!tShlt& 7/w/90 
Date Completed: 7/l3/90 
Well 'I)lpe: BH/Pieuuneter 

0.0 to 1.T: SAMPLE 
(VOA'S ONLY) B3036900002 
BJm69ooomD 

20 to 4.R RUN 
RECOVERED 1.8pD 

4.0 to 6.R RUN 
RECOVERED 2 o p w  
SANDY SILTY my. as abcm; more micaceour; l e y  
caicutoucvcinin& 

20 to 3.8': SAMPLE 
(VOA'S ONLY) BwL36wo2w 
B3036900200D 

4.0 to &E SAMPLE 
(VOA'S ONLY) 85036900406 

0.0 to 6.E SAMPLE 
B3Q36#)00(# 
BJ036900006D 



GEOLOGIC LOG 

GROUWOUATER . , I 

PfOjCCtNuaacr: PAGE Rocky Fiats: 881 Hillside 

LO to Rl': RUN 
lu?znvERED 2Ofi1' 

M10-fJ.090010 

SANDY sILTYcIAYdukpllorhhbicna(1oYR4/2) 
gmdhg to modeme bnna (1OYR 5/4) 0tbeffl.e ' r.km. 

- 2 o t j  

8.1 to 10.0': RUN 
RECOVERED 19/19' 
SLTY SANDY CLAY: as abow moderate brown (IOYR 
5/4); trace gnvcll to?- subrounded; damp to moirt 

~~ 

10.0 to 1l.E RUN 
RECOVERED 1.9/1.9' 

11.9 to 14.R RUN 

11.9 to l3.0': SANDY SILTY CLAY: as above. 
RECOVERED 20/21' 

13.0 to l3.E GRAYELLY SANDY SILTY CIAY 
moderate b m  (lOYR 5/4); nonstmWic4 gmeh to 7 cm; 

ealcueour coatingr; m o a  
s u b m u ~ t o m u ~ q ~ s c ~ ~ p ~  

6oto8M:SAHpLe 
(VOA'S ONLY) 83[)369o0608 

8.0 to 9.9 SAMPLE 
(VOA'S ONLY) 83(336900810 

.I 10.0 to ll.p: SAMPLE 

(VOA'S ONLY) 83436901012 

11.9 to 14.E SAMPLE 
(VOA'S ONLY) 83036901214 



GEOLOGIC LOG 

u 

16 

17 

18 

19 

20 

+Numbs: PAGE 

maa#uno - 3 d 3  Rocky Flats 881 Hillside 

*L 22 

z 

1 
DEPTH I H W R  I DATE 

I I 

SPT 
J-VII 

LEC 
96 

0 

60 

0 

100 

100 

LQD 
96 

I 

14.0 to U.0’: RUN 
Centa bit xuaNasmpk pkca 

u.0 to lm RUN 
RECOVERED 0.9/19: 

1W to 17.2’: RUN 
Center bit run. No pmpk , 

B E D R O a  
17.2 to 1 W .  RUN 
RECOVERED 1.6/1.6’ 
SILTY CIAYSlYN? light dive gray (5Y S/z) and paic 
o l k  (10YR 6/2) and tight olivc b r w  (5Y 5/6); medium 
plasticity; fragments rtiff; moot 

‘IWTAL BOREHOLE DEPTH = 20.8’. 

u.0 to uo: SAMPLE 
(VOAS ONLY) 831336#3lS17 

171 to W: SAMPLE 
(VOAS ONLY) 83436901718 



WELL, 
COMPLETION 
INFORM ATION 

QA BylD.80 - Lift7 8/8/40 
Looat1or 881 Hhlside: Frt=pyh nrniu __  WOll  NO- B303690 
~oorelmatoa N 35260.23 E 22668.15 (RFP) tlovatlon: arorne Surfaro 59-1 
Total Dopth: Wold 20.3' Top of Caalam 5914-19' 

Formatlor of Complotloe Colluvium 
Caaina uatorlal Schedule 40 PVC Caalrm 01amotor 2 3/8" O.D. 
Srroon MatOrl84 Schedule 40 1O-slou ed PVC Surfaao ~ a r l n a  o~amotor 5 518" O.D. 

~nataiioe BY R. Weed alto Maramor 

I --; 

~oromlm 20.8' 

Oat. Inatallod 07/13/1990 Approrod By  L\Gw- 
aO04Omt8t 

.C om (I) 0 n t a 4k 16.72 43 n.77 

2.5' Protective casing stick up 



w=- - GEOLOGIC LOG Rocky Flats: 881 Hillside 

S I T  
9 

8 
13 
27 

23 
34 
62 

PAGE 

- 1 o f 2  

zec 
% 
4.5 
- 

100 

33 

67 

Borrhok/Wdl Id: 8303790 
Northing (ft): 350256 
Easting (ft): 22176.8 
Ground Surface Elev (It): 5 9 U 3  
Total Depth (ft): 1 W 3 2 0  
m!€@By: RWeed/SPCarpenter 
checked BySM %b - 

SalY SANDY &Y: modeate brown (SYR 3/4); 

mb8ngulpr; roots and 
IIoanrcltrfied; Lome -1 Up to5 cm;NbmadodMd 

throughout sofC dry to damp. 

Drilling Compaqz Bayles Braa 
Driuu: DVStyiWPBushkd 
Hdper: KParker/BO’conrYn 

DdUingMethd I S  Auger/NX Core 
Drilling Fluid: Noneflatex 
DateStuted: 

WTTYPC: B-57 

7/16/90 

alLLuvRrm 
20 to 35’: RUN 
RECOVERED 15/15’ 
20 to 21’: SILn SANDY CLAY as abow. 
21 to 35’: SILTY CLAY light olive brown (=5/6) and 
light olive p y  (SY 5/2); aonstratife trace rand, gravel; 
medium plasticity; calaxwus lenses to 2 cm thick; locally 
laminatcd; wry rtifl; damp. 

35 to 5.0’: RUN 
RECOVERED 05/15’ 
SIL.TY SANDY CLAY: dark ycuavich brown (IOYR 4/2); 
romc B p K I  up to 7 cm; poorly Eortcd; quarlzn% 
rubrounded; lwplasticity; calcu#nrr flecks roots; cofs 
dry to damp. 

53 to 6.8’: RUN 
RECOVERY 1.0/157 

2.0 to 35’: SAMPLE 
(VOA’S ONLY) 83037900204 

0.0 to 35’: SAMPLE 
Emmoo04 

53 to 63’: SAMPLE 
(VOA’S AND 

B3rmmsw 
53 to 63’: LITHOLOGY 
Fkld interpretam change 
from SILTY (=LAY to SANDY 
CIAYbaredoagunmc 

“ u : 2 5 O O a ~ z M i n  

cuninlff 0 - 5 ill a- 

GEOTECHMCAL) 



GEOLOGIC LOG 

10 

49 
m 

- - 2 d 2  I PlU@UNumkr: 
Rocky Flab. 881 Hillside 

RGMOVATER I .  

7 

ZEC 
5 

0 

100 

116 

79 

* 
I “lx-inbok 

103 to 113’: RUN I RECOVERED 1.0/1M 
partingr;vcryniff; m o i a  
“‘OTALAUGERED DEPIH = 113’. 

I 

113 to 13.2’: SAMPLE I REcovERE!D22/19 

staining tma caliche; scattered sand size imn nodules; 
iron amenting calareous veining daystone pi- 
medium plasticity, soft; moist. 

13.2 to 16.E RUN 
RECOWRED 22/28’ 
CLAY light dive gray (SY 5/2); medium gray (N5/0); 
some silt; some axme tovcryo~arre gram& sand; 



GEOLOGIC LOG W N u m k r :  - Rocky Fiats: 881 Hillside 
PAOB: 

- 3 o f 5  
Bonhok/We 

21 - 

n- 

16.0 to 18.E  RUN 
RECOVERED 1.9/2.0 ROD = 0.9/2.0' 
16.0 to 17.E CLAY: ycllonrh gray (SY 7/2); pale 
yellowish brown (1OYR 6/2> dark ycllawirh orange (10YR 
6/61 monkd; silty; trace gmL; trrcuod; mvorLcd 
clpyrtorrc; imn ruining; slight alaroow; medium 
pl.rticity; stin; moist. 
BalRocR 
17.0 to 17.E San CLAYsrONE dusky yellor (SY 6/4); 
light olive gny(5Y 5/21 knvr of .l to 2 an of dqcy 

cakaswu veining; medium to low plasticity; soft to firm; 
m o i u  

18.0 to 21.0': RUN 
RECOVERED 2.8/3.0' ROD = 2.8p.0' 
SILTY CIAYSONE: same as a b .  

oil- imn lad m;mlpnac n;riniog; w u q  

21.0 to 22.0': RUN 
RECOVERED l.O/l.0' ROD = l.O/l.0' 

PACKER TESR 17.0 to 220' 

19.7': 90 de& Healed; Fc 

2U': 60 dek; Healed; Fe/Ca 



ploicaN- 
202P-f50WQ10 GEOLOGIC LOG Rocky Flats: 881 Hillside 

2 3 -  

24-- 

25 

26 

27- - 2 

~ 

28 

__i 

3 
29-& 

a 
3 -4 

30 .- 

PAGE 

- 4 of2 

tEc 
2L 

108 

110 

100 

126 

tQD 
3L 

108 

110 

100 

126 

23.2 to n.a: RUN 
RECOVERED 42/38' ROD 42/33' 

27.0 to 282': RUN 
RECOVERED 1 2 / 1 2  ROD 1 2 / Y  
S E W  CLAYmNE: moderate ycU&h b m  (IOYR 
5/4); dusky ycllm (N 6/4); le- mottkd; trace wry fine 
grained sand; iron 8nd mangancu; medium to iow 
plasticity; fins. damp to moin 

282 to 32Ct RUN 
RECOVERED 48/38' RQD - 48/38' 
CLAYEY SILElQNE: same u.bovt; 5 to4 cm knrtrof 
clayey siltstone to silty randrtonc, 'vclyfineg.incdrand; 
well sort* round; qupmnc * fame day; iron .nd 
manganese staining calcareous in part; medium to low 
plasticity; soft to firm; moist to damp. 

PACKER TFST: 27.0 to 2.0' 



GEOLOGIC LOG Rocky Flats: 881 Hillside 

P 
x 

W N U m k r :  PAGE - - 5 o f 2  

I 
1 

lWML BOREHOLE D W H  - 32.0'. 



e- PAGE 
GEOLOGIC LOG I Rocky Flats: 881 Hillside I zM9330M020 l I d 4  

I 

Borehole/wetl I t  B3Q3890 
Northing (It): 34929.9 
Easting (It): 22017.9 
Ground Surtirce Eicv (ft): 58W2 
TOW Depth (It): 13.0/28.0 
LQggedBy: R W e d  

checked By PM 
QA By / Date 

ChcCkedBySM: 4-h 

JDL 07/26/90 

I , - -  
Drilling Company Boyles Bra 
Driller: DVStyies/PB~uski 
Heipu: KPZKkdBOT4XlWX 
WType: B-57 
DrillingMethod: HS Auger/NX Core 
Drilling FIuicl: N0neNate.r 
Datestuttd: 7/w/90 
Date Complettd: 7/18/90 
well Type: BH 

on 07/U/90. 

xitho&gicDeccriptioa 

TopSoIL 
0.0 to 2 W  RUN 
RECOVERED 1.1/20 
0.0 to 05’: SILTY CLAY ducky brown (SYR 2/2) gradins 
to olive pay (SY 3/2); aoacmeificd; ma g.vcs IQW 

fine toHrymuEe pined uad; loarpbstlity; mfq damp 
to moia 
COLLUVIUH 
os to 1.1’: SILTY CLAY as .bovc; no gram. 

20 to 4.W RUN 

SILTY CLAY olive gray (SY 3/2) pding to tight olive 
bmvn (flS/6); noarnrtified; YHIK gravel up to 10 an; 
some fine to cvarsc grained q m  feldspathis 
low plasticity; fine mu; catarrour nodules wins 
limonite stain; vcy stifC; damp. 

REcoVERED0.8/To’ 

4.0 to 6.W RUN 

SANDY SILTY CLAY dusky yellow (SY 6/4) and tight 
olive brown (SY 5/6); nonstntifi i  trace to ywc gravel; 
cobbltc in last 0.6’; low plasticity; d~ vcy nifc 
damp. 

RECOVERED 20/2v 

0.0 to 1.1’: SAMPLE 
(VOA’S ONLY) B303890000t 

2.oto28’:sAh;lpcE 
(VOA’S ONLY) B3o389002W 

4.0 to 6.0? SAMPLE 
(VOA’S ONLY) B3038900406 

0.0 to 6.E SAMPLE 
B3038900006 



ROjCUNomb& PAGE - - 2 d l  GEOLOGIC LOG Rocky Fiats: 881 Hillside 
Borrhok/Weli Id: B303890 

UX 
2 L  

100 

80 

m 

0 

16 

M D  
a. 

16 

6.0 to 8.E RUN 

6.0 to 78': SILTY QAY: as .bare; -Md; 
matLdlimopitc 

RECOVERY 2op.o 
lrrd 

8.0 to 1O.R RUN 
RECOVERY 1.6/2.0' 

10.0 to 1 2 R  RUN 
RECOVERY 1.4120 
10.0 to 10.4': SILTY SANDY CLAY: light brown (SYR 
516) trace to come pvcL; OthcnVire u above. 

BEDRO(X 
10.4 to 11.4': SILTY CLAYSONE: light dive gay (SYR 
5/2) with light brown stain (SYR 5/6); b l a b  medium 
piadcity; cakaroous veining and b- limonite rtpinr; 
very stiff; damp. 

120 to 13.0': RUN 
Ccntcr bit run. No sample taka 

TOTALAUGERED DEPTH = 13.0'. 

13.0 to 16.2': RUN 
RECOVERED 05/32' ROD 051321 

ycUowish orange (10YR 616); bloc& somc silt; weathuod; 
iron staining medium piasticity; nifc damp. 

CIAYSONE: light o k  pay (SY 5/2) st.ined dark 

6.0 to w. SAMPte 
(VOA'S ONLY) g3038#K#08 

8.0 to 9.6': SAMPLE 
(VOA'S ONLY) -10 

6.0 to 9.6': SAMPLE 
B3Q38900610 

e 



21 - p 
2 2 -  

GEOLOGIC LOG 

5 

0 

l20 

100 

w-- PAGE - - 3 o f 4  Rocky Flats: 881 Hillside 
I 

16.2 to 18.E RUN 
RECOVERED O.O/lX ROD = O.O/lS' 

ycuovich omgc ( 1 O Y R  ala); bloely; tome ril% 
mtherrd; iroa staining medium plastxi% e damp. 

CLAYSTONE: light dicrr -(PI 5/2); rt.iaed dark 

la0 to 19.E RUN 
RECOVERED 12/l.O' ROD = 1-2/10 

7/4); bloety; trace to rome rile iron 
high plasticity; finn; damp. 

CLAYrnNE: 0- gray (SY 3/2); gnylsh orange (10YR 
medium to 

19.0 to 23.W RUN 
RECOVERY 4.0/4.0 ROD = 4.0/4.0 

yellowish orange (10YR 6/6); bloc@ tnur to some tils 
iron rtainingwith iron nodules in fractura; medium to 
high plasticity; soft to fum; damp to m o k  

CLAYSTONE: light divc gray (SY 5/2) stained dark 

PACKEXTesI? 14.0 to l8.V 

19.4': 90 dec Hultd; Fe 

Huled/Opcn; Fe 
19.6': 90 aeg; Hulcd; Fe 
PACKERTEST: 20.0 to 23.0' 
20.1': 75 dek; Hukd/Open; 
Fe nodukr 
20.4': 80 dck; Huled; Fe 

19.4 - 195': Is des 



GEOLOGIC LOG 
B3( - BorehoidWeiI Id: 
Ec 

PAGE 
Rocky Flats. 881 Hillside - - 4 OiL I 

I 

3 0 -  ‘1 

43 

110 

43 

110 26.0 to 28.E RUN 
RECOVERED 2-2/20’ RQD - 22/20’ 
CLAYSONE medium pay (N S/O); yeUowisb omgc (5Y 
7/2); blocw, uacc to M cilc silty at 273 to 278; irOa to 
manganese staining; medium to high plasticity; f w  damp 

TOTAL BOREHOLE DEF“ = 28.0’. 

I, 



m N -  - GEOLOGIC LOG Rocky Flats: 881 Hillside 
I I - -  

Bomhole/Well Id: m m  Drilling Company Bayles Bron 
Northing (It): 34829.1 Driuu: DVstylu 
Easting (ft): 212282 wpa: KParker 
Ground SurzpCe Elcv (a): 58933 WlLPc: B-57 
Total Depth (It): 15.4 DrillingMcthod: HSAugtr 
Lo&& RWeed Drilling Fluid: NOne 

PAGE 

l o t 3  

-~ - 
CheCkedBySM: Date Start& 7/ 
checked By PM: Date Complettd: 7 /  

J/90 
J/90 

QA By / Date JDL 07/26/90 I w d m  BH 
Comments: French draia geotechnical study. Alluviual geotechnical samples collected F r d  

drain alignment. 

SPT 
9 

13 
21 
50 

TOPSOIL 
0.0 to UY: RUN 
RECOVERED 1.om 
SILTY CLAY olive gray (n 3/2> nomtmtifitd; some fine 
to  lory U tRcc gravel; qupmose; Nb.npLr, no 
pbtkiM grass and mots thmughou~ wry rriff; damp. 

couUvRIM 
20 to 3.T: RUN 
RECOVERED 1.711.7’ 
S I L n  CLAY: light divc gray (SY 5/2) grading to o h  
gray (n3/2); nonstratificd; traa wd; traa gravlci; 
medium plauicity; more caleucwr noduk. and k k s  than 
abovc; fme roots throughout ny stiff; damp. 

3.7 to 5.2’: RUN 

SaTY CLAY dusky yellow (SY 614) and divc gray (5Y 
3/2); noaaxatifi to locally laminated; some tine to m 
gramxi sand; trace gsvcl; medium plasticity; ealeutous 
veins and fleck d nodukr; vcy stifF; damp. 

RECOVERED 1 2 / 1 3  

~~ ~ 

5.2 to 10.7 RUN 
Center bit  nu^. No rpmple taken. 

I 

Nota: 

20 to If: SAMPLE 
(VOA’S ONLY) B#1399002W 

0.0 to 3 . r  SAMPLE 
B3Q39woooI 



P W N u m b a :  

202wWmm GEOLOGIC LOG Rocky Flats: 881 Hillside 
PAGE 

- 2 d j  

- 
ZEC 
5 

100 

60 

0 

- 
Dcpl! 
(rt) 

7 -  

8- 

9- 

10 - 

11 - 

12 - 

13 - 

114 
GROUWOYA TER 

DEPTH I H a  I DATE 

m 
10.7 to 113’: llTHOLOGY 

F i  intaprrt.tioa chrnp 
lrom sILn CLAYEY SAND 
to CIAYEYSILTbased on 

10.7 to 1 1 2  RUN 
RECOVERED 05/05 
QAYEY SILT: pale ycllcrwich brown (lOYR 6/2) with 
light brown (SYR S/6) st.in; poorty iaminae fine to 

moderately m U  sone no plarticity; 

11.2 to 12.7: RUN 
RECOVERED 0.9/1.5’ 
SANDY CLAY: modcrate ycllovirh brown (lOYRS/4); 
ycllawirh p a y  (SY 7/2); lenra of light olive brown (SYR 
S/a); nonsmtifkd to loally Ipauuate fine to medium 

112 to l2.1’: SAMPLE 

B30399011l2 



PlUjCUNumkr: PA- 

2m%umum - 3 o f 3  GEOLOGIC LOG Rocky Fiats: 881 Hillside 
m m  I - 

kp 
(rt) - 

ls 

16 

17 

18 

19 

20 

21 

22 

TOTAI. BOREHOLE D W H  = lS.4’. 

Nota 



PAjtUNumkr: PAGE 

GEOLOGIC LOG 1 Rocky Flats: 881 Hillside 1 I I d 2  
1 

Bomumell Id: B3O4090 

Easting (It): 21w.6 

Toral Depth (It): 10.8 

Nwthing (it): 347723 

Ground Surface Elev (ft): 5918.0 

msd By: RWeed 

checked By PM: 
QA BY / Date 

- 
JDL 07/26/90 

I , - -  
Drilling C o m m  Boyks Bros. 
Drlllu: DVstytcs 
Hdper: marker 
fit!! I)pe: B-57 
Drilling Method: 
Driutng Fluid: NoOe 

Date Stuted: 7/18/90 
Date Completed: 7/18/90 
Well l)r# BH 

HS Auger 

Comment& ~~ French drain aeotechnical study. AlluGal aeotechnical ~ a m ~ l e ~  collected Fred-- 

- 
SPT 
J-val 

9 
21 
32 

- 
ux 
% 
80 
- 

64 

67 

COILUV" 
2.0 to 45': RUN 
RECOVERED 1.6/23 

traa gnmk, raad; medium plarricity; tnur cakueous 
nodules, flecks fine roots 20 to 16'; trace limonite 
mottkr; stiff pading to wry uW, damp. 

SILTY CLAY: light diK gray (SY 5/2); nonstratifie 

4 5  to 6.0': RUN 

SILTY CIAY as a m  light olive gray (SY 5/2); to 
moderate yellowish brown (lOYR5/4); very stiff. 

RECOVERED 1.0/15' 

2.0 to 3.6': SAaLE 
(VOA'S ONLY) B3000W0204 

0.0 to 3.6': SAMPLE 
B3040900001 



11 

I 

6.0 to 9.4': RUN 
Center bit ~b Nonmpk mkea 

BB)RO<X 
9.4 to 108': RUN 
RECOVERED 0.6f.4' 

TOTAL BOREHOLE DEPTH = 10.8'. 

9.4 to 1 0 e  SAMPLE 

9 



proicaNooaa: PAGE 
GEOLOGIC LOG I Rocky Flats: 881 Hillside I I 1 0 1 3  

Easting (ft): 20749.7 
Ground Surface Elev (ft): 59333 
Total Depth (It): 17.9 
~WBV: RWeed 

Help#: KParker 
f i g  Type: B-57 
Drilling Method: HsAuger 
Drillinn Flnid: Nolle 

~ _ _  

ChCkedBySM. -k I Datestuted: 7/18/90 
ChrrLrrl Bv PM: 1 DateComDiettd: 7/18/90 

I . - .  
QA By / Date JDL 07/26/90 I WeUTnn: BH 
Comments: French drain eeotechnicai study. Ailwial aeotechnid samples collected French 

- 
S i T  

11 
u 
19 

GROUWOVA TER 

~ 

CoLtLlVIuH 
20 to 4.W RUN 

SILTY CLAY: as abovt; o l k  gray (SY 3/2) and moderate 
bnmn (SYR 3/4); no gnml; fine roots ttmughour. 

RECOVERED 0 . 9 p  

4.0 to 55’: RUN 

SILTY SANDY CLAY: moderate bmwa (SYR 3/4); 
nonsmtifie fme to c0.m sand; trace gravcI; poorly 
so- medium plasticity, caleucouc v c h  f i  motq vcy 
stifc damp. 

RECOVERED 05/15’ 

55 to 8.0’: RUN 
Center bit run. No sample taken. 

20 to 14: W L e  
(VOA‘S ONLY) B30419002W 

0.0 to 3.6’: SAMPLE 
I33041900004 

4.0 to 45’: SAMPLE 

B30019004M 
(G-CAL) 



I GEOLOGIC LOG 
r p*- PAGE - - 2 o i 3  Rocky Flats: 881 Hillside 

190 - 
SPr 
J-VII 

10 
16 
22 

Is 
23 
37 

5 

67 

0 

53 

*I- 

80to9M:sAMpCx L= 8.0 to 93’: RUN 

SILTY cu\y: moderate ycuawkh b l l w  (IOYR 5/4); B30419o0809 RECOVERES 1 a / w  

9s to 12.T: RUN 
Center bit ma. No vmpk taka. 

12.7 to 14.2’: RUN 
RECOVERED 08/15’ 
SILTY CLAY modante pllawish b l l w  (10YR 5/4); 
noarmtilied; trace pad and gnvcl up to2 c q  
cubmuILdOd; quurmr - medium plasticity; 
ca larrournodu~ fkcts; rtirr; m o i n  



prcicctNomberr PAGE2 

GEOLOGIC LOG Rocky Fiats: 881 Hillside - - 3 d j  
I - -  

SPT 
J-VII 

13 
23 
30 

B304190 I 

LEC 
96 

47 

14.2 to 16.4’: RUN 
Center bit ma Nonmpk taka. 

nrrAL BOREHOLE D W H  = 17.9’. 

16.4 to 17.1’: SAMPLE 

B304190l617 

HN\e2Qiabdc 

(G-w) 



PnJjatNlIllbE PAGE 
GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 2mefllRrmD 1 1 d 4  

- .  
checked By SM. d*AbzsL 
ckckcd By PM: 

Ground Suface Elev (It): 59763 I)lpe: B-57 
Total Depth (It): 28.4 Drilling Methock HSAuger 
LoancdBv: RWeed Drillinn Fluid: NOne - 

Date Start& 7/19/90 
Date Completed: 7/19/90 

QA By / Date: JDL 07/26/90 I WdType: BH 
Comments: French drain geotechaid study. Alluvial geotecbnical samples collected. French 

drain aiigment. 

- 
SPT 

20 
27 
29 

IEC 
% 
60 
- 

24 

40 

IithdorieDacriDtion I Nda: 

TopsolL 
0.0 to 2.W RUN 
REcovEREDl2/2.cP 

ARIlpIcALpLIL 

LO to 45’: RUN 
RECOVERED 0.6/25’ 
GRAVELLY CIAYEY SAND: moderate yellowish b m  
(1OY R 5/4); n o n m a t i f i a  gravels as fme to cause 
sand; poor to moderate calartous amentation; abundant 
non-unifonn limonite stam; very stiff; dry. 

I 

Moni-Inrtnrmtnt 
BrltgouodLMk: 
HNw 02 units 
AU rcdnp inridcaupr, m 
brrrthingsoac; on ~rrmgp; 
and on am at b r t g o u n d  
Unksrotharoc . aotcdklow. 
TRIPBLANKSAMPLE 
m 9 9 0  

0.0 to 5.1’: SAMPLE 
B3042#1ooo6 

LO to 2.6’: -LE 
(VOA’S ONLY) B30429oou)4 

45 to 6.W RUN 
RECOVERED 0.6/15’ 
45 to 4.E GRAVELLY CIAYEY SAND. as above. 
4.9 to 5.1’: SILTY UAY light olivc gray (5y 5/2) with 
abundant dark yellowish orange (IOYR 6/6); trace to rome 
sand; low plasticiity; very stiff; dry to damp. 



GEOLOGIC LOG 

- 
SPT 
rj-val 

14 
26 
36 

9 
10 
14 

5 

0 

47 

0 

47 

GRQlWOVA TER 

103 to 12.7. RUN 
Center bit run. No sample taken. 

127 to 14.2’: RUN 

SILTY CLAY as aboK. 

127 to 13.4’: SAMPLE 

B3042901314 
RECOVERED 0.7/15’ (0-m) 



m- - GEOLOGIC LOG Rocky Fiats 881 Hillside 

16 

17 

18 

PAGE 

- 3 0 1 4  

19 - 

m- 

% 
.OD 

Litbdoec- 
S I T  

12 

33 
2o 

14 
34 
36 

Nata: 

0 

60 

0 

60 

CoLLUvRrm 
16.7 to 18.2': RUN 
RECOVERED 0.9/13 
SANDY CiAY (BURIED TOPSOIL): olive gray (SY 3/2) 

lyuvlamirytcd; tnccgx8vcI up to 1 cm; rouoded; traa 
with dark ycllowbh onngc (1OYR 6/6); aonsmtificd to 

rrurd; medium phsticiw, vcry stifc moist. 

16.7 to 17.& SAMPLE 

B3W2iWl7l8 
16.7 to 18p: LTIHOLOGY 
Fieid iatapzcmtioa chancp 
frcnn SIL'N M Y  to SANDY 
UAYb.rcdOagrinriZc 
-w. 

P 

p?izSZi1BZto#)ll" I 
Center bit run. No rample taken. 

1 I 2 0 3 t o 2 1 . ~ s ~ ~ p ~ e  
(GIWI7XHM-L) 
B3042902l22 20.8 to 223': RUN 

RECOVERED 0.911s' 



proiectNumkr: PAOH: 

-3wMlno - 4 O t 4  
GEOLOGIC LOG Rocky Flats: 881 Hillside 

B304290 I 

40 

0 

47 

0 

223 to 24s: RUN 
Center bit run. Nonmpk ulrtn. 

24.9 to 26.4': RUN 
RECOVERED 0.7/13 

249 to 25.6': SAMPLE 

B30429Oz26 

26.4 to 28.4': RUN 
Center bit run. No sample taken. 

I 

TOTAL BOREHOLE DEF" - 28.4'. 



GEOLOGIC LOG 

Northing 

Ground S 
bting (1 

PropCtNoad#r: PAGE 

B2MwBmm - 1 d 2  
Rocky Flats: 881 Hillside 

~ ~~ 

ft): 35425.0 
1: 2W19.8 
~rfacc Elm (ft): 5993.6 

Driller: DVStylu 
Edper: ALBoday 
Ria m B-57 

~~~ ~ ~~ ~ 

DaG JEM 07/10/90 I weul)pc: BH 
s: French drain geotechnica study. Influent - effluent line. 

~~ 

Total Depth (It): 127 
Logged& DKWittenhagen 
checked BysM: 2 l - * L k L  
Checked By PM. 

0.0 to 6.2': SAMPLE 
P3023900007 

20 to 35': RUN 
RECOVERED 025/15' 

Drilling M e t h d  =Auger 
Drilling Fluict: NA 
Date Styt#i: 6/27/90 
Date Completed: 6/28/90 

~ ~~ 

35 to 55': RUN 
Center bit NIL No sample taken. 

HNu: 7.0 units in rugcr 
"u: 0.0 units in bmthing 
zone 

55to62:SAMpLE 
(VOA'S ONLY) P30L390QS07 

55 to 7 9  RUN 

55 to 5.8': GRAVELLY SILTY SANDY CL4Y light 
RECOVERED 07./20' 



proierrNumkr: 

2mWsmam GEOLOGIC LOG Rocky Flats: 881 Hillside 

Dcpr 
(h) 

7- 

8- 

9- 

10 - 

11 - 

12 - 

13 - 

14 - - 
8 
z 

PAGE: 

- 2 d l  

- 
SFl- 

40 
17 

5 

8 

- 
QD 
4b 

70 

brown (mS/6k dry. 
S.8 to 6M. GRAVPLLY Q A Y  light bmm (5YR S/6). 
6.0 to 6.2': SAM): [iae pine4 comprrrpcd, - m o i n  

7.7 to 8.T RUN 
RECOVERED l.O/lD 
No Lith- sample cdlected for gcoedmd 'tcrtine; 
plPccdia~contaiaentorctaiamoirtua 

8.7 to 1l.T RUN 
Center bit NIL No sample takcn. 

BEDROCK 
11.7 to 12.T RUN 
RECOVERED 0.7/1.0 ROD = 0.7/1.0' 
CLAY!X'ONE to SILT" CIAY&NE: light brownish 
gray (SY 6/1); iron staining. 

TOTAL BOREHOLE DEFIM = 12.7'. 

Note drilkd to 7.7 R 011 

06/27/90. pulled auguhde 
Cmdztt/90 

8.45 to RT SAMPLE 



PIO@CtNumkr: PAGE 
GEOLOGIC LOG I Rocky Flats: 881 Hillside 1 I l d 2  

Borcbde/wcll Id: P302390R 
Northing (ft): 
Eastiug (ft): 

Drilling Comppny: Boyiea Bron 
Driller: DVStyics 
Helpu: 

Ground Surface Elev (ft): 5993.6 
Total Depth (ft): 10.0 
mwd BF RWeed 
checked By SM: 
C k k e d B y P M  
QA By / Date 

~~ ~ 

California Sample. Influent - emuent line. 

Rig vP= B-57 
Drilling Method: HS Auger 
Drilling Fluid: NonC 

Date Stut#1: 7/5/90 
Date Completrd: 7/5/90 
well VP= BH 

IitbdogiCDaaiptioa 

RoaolpuTsm~ 
0.0 to a': RUN 
Center bit NIL No umpie taken. 

Note: roetrencountcd 
prcrrmtcd ampltng w x h  
cpliforni. rPmpkr between 4.0 
to 6.w. 



Pro jec tNe  
GEOLOGIC LOG Rocky Flats: 881 Hillside - 

- 
kp - (rt) 

7 

8 

9 

10 

11 

12 

13 

14 - 

PAGE: 

- 2 o f 2  

c 
P 

DEPTH I HCUR 

B I 

- rn 
!zd 

19 
31 
46 

DATE 

P302390R I 

8J to 10.W RUN 

SANDY CLAYEY GRAVEL mode& ycllowirh bravn 
(lOYRS/4); gravel8 up to 1s em; poorly cemented; 
8buad.nt limonite; cahrcow cuating~ damp. 

RECOVERED 12/13 

TOTAL BOREHOLE D W H  - 10.0'. 



W N U m k r :  - GEOLOGIC LOG Rocky Flats: 881 Hillside 

~ ~~ ~~ 

QA By / D a t c  JEM 07/100/90 I Wd'IrLpc: BH 
Comments: French drain geotechnical study. Influent - effluent lint. 

PAGE 

- 1 o f 4  

LEC 
% 
90 
- 

42 

100 

100 

Borchole/WeU I& P m 9 0  
Northing (It): 35381.9 
Easting (ft): 21223.5 
Ground Surface Elev (It): 59926 
roM ~ e p t h  (it): 221 
~ggedW DKWittenhagen 
ChclwlBySM: 
Cbccked BY PM: 

MD 
% - 

Drilling Company Boyiu Bras, 
Drill- DVstyies 
Helpu: ALBoday 
w? 'IrLpc: B-SI 
Drilling Method: HSAuger 
Drilling Fluid: N- 
Date Star&& 6/28/90 
Date Completed 6/28/90 

TOPSOIL 
0.0 to 2.R RUN 
RECOVERED 1.8/2.u 
0.0 to OS': SAND with GRAVEL: light brownish gray (5Y 
611h sand% o w  (rooo); cslicbe; dy .  
05 to 1.8': SAND WITH GRAVEL: light brownish pay 
(SYR 6/1); caliche; wry poorly sorted; drg. 

RocRypu\Ts- 
2.0 to 4.4': RUN 
RECOVERED 1.0/24' 

4.4 to 54': RUN 
RECOVERED l.O/l.V 
SILTY SANDY CLAY moderate ycllorvish bxwn (ZOYR 
544) 10 light olive gray (SY 6/1% mottled; iron u"ining 
throughout grading to SILTY CLAY; caliche; damp to 
m o a  

5.4 to 6.4': RUN 
RECOVERED l.O/l.V 

Nora: 

U)to3.IY:sAmm 
(VOA'S ONLY) p302r19o0204 
p302rW021)4D 

0.0 to 5.4': SAMPLE 
p302r- 



- 
REC 
9k 

0 

100 

0 

GEOLOGIC LOG PKljCCtNumkr: PAGE Rocky Fiats: 881 Hillside - 
I 

Iitho&gicDcoaiptiar 

0 

- 

6.4 to 7.E RUN 
Centerbitrun. Edopmokrnltcn. 

7.9 to 8.W RUN 

SANDY SlLn CLAY: moderate b r w  (SYR4/4) to 
modmtely redd& b r w  (10R 4/6); oxidjdizcd; gRding to 
rcd daywith sand and rile broken quurZite pebbles; 
moirt. 

RECOVERED l.O/lrn 

a9 ta 1 2 3 9 :  RUN 

123 to l3.3’: RUN 
RECOVERED l.O/l.U 
W Y  GRAVELLY CXAY p y i s h  orange (IOYR 7/4); 
piear of gravel; very poorly sorted; angular; some 
quutzite; some iron etainin& moist. 

133 to 16.05’: RUN 
Center bit run. No sampk taka 



GEOLOGIC LOG proic+rNumbor: 

2mw3awm Rocky Flats: 881 Hillside 

io0 

0 

100 

PAGE 

- 3 d l  

100 

- 

16.05 to 1 7 . m  RUN 
RECOVERED l.O/l.W 
SILTY CXAY ycilowirh gray (m 7/2); mottled; some iron 
S h h k i s  noiff 

17.05 to 21.1’: RUN 
Center bit NIL No sample taken. 

BEDROCX 
21.1 to 221’: RUN 
RECOVERED l.O/l.V ROD = l.O/l.O’ 
SILTY CIAYsrONJ3 light olive pay (fl6/1); some iron 
Stainin& moist. 

Nora: 



BorcholdWd I& 

ProjaxNpaakr: - Rocky Flats: 881 Hillside 

- 
Sar - 
T 
....... ....... .. .. . .. - 

PAGE 

- 4 o f 4  

TOTAL BOREHOLEDWH - ttl’. 



prclrieerNumkr: 
2 L m - W  GEOLOGIC LOG Rocky Flats: 881 Hillside 

PAGE 

- 1 d l  

~ 

Northing (ft): 
Easting (ft): 
Ground Surface Elcv (ft): 59926 

QA By / Dote I W e U m  BH 
Comments: French drain geotechnid study. -4' south of P302490, redrilled to collect 

California SamDle. 

DIU= DVStytW 

Ria mP= B-57 
€Id- 

g 
T 

1- 

2- 

3- 

r o d  ~ e p t h  (rt): 5.5 
Logged- RWeed 
C M  By SM: 
C M  BYPM: 

SPT 
pJ 

5 
5 
8 

Drilling Method: 
Drilling Fldd: NOne 
Date Stuted: 7/5/90 
Date Completed: 7/5/90 

- 
LEC 
% 
0 
- 

53 
~~ 

4.0 to 55': RUN 
RECOVERED 03/15' 
GRAVELLY SILTY CLAY modemte yellowish brclwa 
(IOYR 5/4); medium plastiaty, calcareous coatins 
nodulcs; moist. 

mrALBOREHOLEDEPTH = 55'. 

Nata: 



PRl&CtN9mkr: 

2029310P.0010 
GEOLOGIC LOG Rocky Flats: 881 Hillside 

. --. _ _  ~~ 
~ -,. -~ 

Comments: French drain geotechnical study. Influent - emuent line. 

PAGE 

- 1 o f 3  

Depth 
(ft) 
[I- 

1- 

2- 

3- 

4- 

5-  

6- 

Borchok/WeU I& P m  
Northing (It): 35349.7 
Jhsting (ft): 21173.1 
Ground Surface Elm (ft): 5984.0 
Total Depth (ft): 14.1 
LoggedBy: RWeed 
Checlwl By SM: 
checked By P M  
OA Bv / Date JDL 07/25/90 

AKIlpIctALpIIL 

0.0 to 3.0’: RUN 
RECOVERED 1.7/3.W 

Bayles B r a  Drilling Compmy: 
D* DVstyles 
Helpu: ALBoday 

Type: B-57 
Drilling Methad: =Auger 
Driuing Fluid: NOne 
Date Stutcd: 6/29/90 
Date Completd 6/29/90 
Wtil %IC BH 

0.0 to 03’: GRAVEL: road grad. 

03 to 1 . 2  !3L.l’Y SANDY GRAVEL dark yellowish brown 
(1OYR 4/2) nonstntified; gmrcl up to 10 em; quuaooc; 

corhgr; unccmentcd; dry. 
gnnitis sa- poorlyunted; Nhngukr; alarrouc 

Ro<xymATSAIl,uvIuM 
3.0 t o  5.R RUN 
RECOVERED 0.9/20’ 
CLAYEY SANDY GRAVEL: light olive gray (SY 5/2) with 
modcrate reddish b m  (10R 4/6); n o r u m M i a  gravcl as 
abavc to U cm; poorly sorted; poorly cemented, damp. 

FIELDBLANRSAMPLE 
P302s900014W 

3.0 to 3.9’: SAMPLE 
(VOA’S ONLY) P30259003a5 

0.0 to 5.R SAMPLE 
p302590000( 

5.0 to 6.R RUN 
Center bit run. No sample taken. 



w-- PAGE - - 2 d 3  GEOLOGIC LOG Rocky Flats: 881 Hillside 
P302590 

kpl 
(ct) - 

7-  

8- 

9- 

10 - 

11 - 

12 - 

13 - 

14 - 

6 B t o 7 f i R U N  

CIAYEYSANDYGRAVELu.bon 
RECOVERED l.o/l.v 

7.0 to 10.E RUN 
--bit NILNO- t&CE 

10.0 to 11.E RUN 

SILTY C I A Y m N E :  except loov grad at 10.0 to 10.1’; 
light olive gray (SY 5/2) and Ught brown (SY 6/4); 
nonstratifred; b 1 - e  trace rand; limonite mottling stiff; 

RECOVERED l.O/lM 

\d”p to moist. 
1 

11.0 to 14.1’: RUN 
Center bit NIL No sample taken. 

~ ~~ ~~ ~ ~ 

13.0 to 14.1’: RUN 
RECOVERY 1.1/1.1’ 
Sari CIAYSXX3NE: as abave; lcrr iron stain; ny stiff; 
asmp- 



1 GEOLOGIC LO;; 
Borehok/weU Id: 

P=jtUNumkr: - Rocky Flats: 881 Hillside PAGE 

- 3 d 3  

L 

.e" I 

TOTAL B O R E H O ~  DEPTH - 14.1'. 



GEOLOGIC LOG Rocky Flats: 881 Hillside 

I i ~ D e M p t i o a  
.QD 
TO 

AlzImuALFILt 
0.0 to 2.E RUN 
RECOVERED 2opv 
0.0 to 0.6': UAYEY GRAVELLY SAND. madtlrtc olivc 
b n m  (fi 4/4); noarmtifrcd; graveis to 6 nn; poorfy 
row modeate amenC moLL ' 

0.6 to 2.E SILTY CIAY moderate brown (PIR 414); 
nwnrrtifiicd; trace fuK toaxme uad; poorlymrted; rtif2; 
damptomoist. 
(XIILUV" 

w=- PAGE 

2029.3Wsm2fJ - 1 d L  

2.0 to 4 . E  RUN I REcovEw 1.6127 

Borrhole/wcll I& P302690 
Northing (ft): 3s2372 
Easting (ft): 2ll30.4 
Ground Surface Elev (It): 5966.9 
r o d  ~ e p t h  (It): 27.0 
Lo&By: RWeed 

checked By P M  
; 
QA By / D a k  JDL 07/25/90 

SZTY CLAY: dusky brown (PIR 2/2); nonstratifie trace 
sand and pI; medium to high plasticity; calcareous 
veining stiff; moist 

DriUing Corn- Boyks Bron 
Drill= DVstytes 
Hdpu: U o d a y  
Rig m B-57 
Drilling Method: HS Auger 
Drilling Fluid: NOne 

Date Start& 7/2/90 
Date CompI&.uk 7/2/90 
well Type BH 

4.7 to-5.E RUN 

SILTY SANDY CIAY o l i  gay (5Y 312); nonmrtlfied; 

m o i a  

RECOVERED 0.2ql.W 

trace gnvcl; calcareour coatinm limonite w e, 

5.7 to &E RUN 

Nora: 

LO to 3.6': SAMPLE 
(VOA'S ONLY) P3026900204 

0.0 to 3.6': SAMPLE 
P#M9000(W 

4.7 to 4.96': SAMPLE 
P302680(1506 



GEOLOGIC LOG 
BonholeAVeU I& P30 

w--- PAOE: 

2m%swum - 2 o f 4  Rocky Ffats: 881 Hillside 

7 
10 

7 
11 

4 
4 

8.7 to 9.T RUN 
RECOVERED 03/1.0’ 
SILTY CLAY darkycllOwLh brown (lOYR4/2); 
noacmtificd;trPccPad.ndgmck upto5cm;medium 
plnicity;iimoaiten;rin;~mairt 

I 

9.7 to 1O.T RUN 

SLLn CLAY IL above 

9.7 to 10.2 SAMPLE 

-011-M 
-1011-B 

RECOVERED l.O/l.W ( G V - L )  

10.7 to 11.2 RUN 
Center bit NU. No sample taken. 

11.7 to 1 2 7  RUN 
RECOVERED l.O/l.O’ 

127 to 142’: RUN 
Center bit NIL No sample taken. 



* 

e 

Rcrirct- 
2029330W020 GEOLOGIC LOG Rocky Flats: 881 Hillside 

PAGE 

- 3 d 4  

SPT 

4 
4 

4 
5 

tEc 
9b 

100 

0 

87 

0 

I 

142 to l5.T: RUN 
RECOVERPD U/l3 

s .7  to 16.T: RUN 
center bit m a  No nmpk take& 

16.7 to l82': RUN 
RECOVERED 13/15' 

182 to 22.2': RUN 
Center bit rua No sample taken. 



GEOLOGIC LOG 
BorehoIe/Wdl Id: P3C 

PmjcaNumkr: PAGE 

-3%wl020 - 4 d 4  Rocky Flats: 881 Hillside 
I 

Deptl 
(e) - 

23- 

24- 

25- 

26- 

27 - 

28- 

29- 

30- 

Gnphir &I LE- 

- 

232 to 26.W RUN 
Ccntcr bit run. No Elmpk taken. 

~ 

RECOVERED 0.6j1.0' 

~~ ~ 

TOTAL BOREHOLE DEPLH = 27.0'. 

I) 



GEOLOGIC LOG 

- 
SPr 

3 
4 

2 
5 
7 

W-PJllmkr: PAGE - - 1 o l j  Rocky Flats: 881 Hillside 

0.0 to 2(y: RUN 
RECOVERED 19/20' 

BOrrtroklWeIl Id: P302790 
Northing (It): 35139.6 
Easting (ft): 21108.0 
Ground Surface Elcv (ft): 5963.9 
Total Depth (ft): 20.1 
wIf!dBy: RWeed 

CheCkcdBySM: C-kJLh 
checked By P M  
QA By / Date JDL 07/25/90 

GRAVELLY SANDY CLAY: light o h  gay (SY SP); and 
light brown (SY S/Q; nonstratificd; gravels to 4 cm; Poarty 
untcd; Nb.agukr, q- alarrour 
Limoaire ruin; alanour noduk+; well cemented; moicr 

Drilling Company Boyies B r a  
Driilu: DVStytu 
H e l p .  ALBoday 
Rig nP= B-57 
Drilling Method: HSAuger 
Drilling Fluid: NOae 

Date Stuted: 7/2/90 
Date Completd 7/3/90 
well IhK: BH 

20 to 3.T RUN 
RECOVERED ly1.T 
GRAVELLY SANDY CLAY: as a b w q  more sand; 
modente cementation. 

rnPmIL(BuRIED) 
3.7 to 4.T. RUN 
RECOVERED 0.9/1.0' 

4.7 to 6.2': RUN 
RECOVERED 15/13 
SILTY CLAY: d& yeUovirh brwwn (1OY 4/2); 
nonnrstifieb. tnur sand; medium plasticity; roo6 Iirw 
moisttowct. 

0.0 to 33': SAMPLE 
€9mmmo4 

3.7 to 4.6': SAMPLES 
(G-W) 
PJOZ7W(#MM 
p3021w04MB 



- 
SPT 
w 

4 
6 
7 

9 
6 
5 

P - N d  

2ossmaw GEOLOGIC LOG Rocky Flats: 881 Hillside 

- 
1Ec 
2 L  

0 

60 

0 

73 

0 

PAGE 

- 2 d 3  

k 
tQD 

U W D a a i P i a a  

62tOW:RUN 
Ccnta bit run. Nonmpk atQ 

8.2 to 9.E RUN 
RECOVERED 0.9/15’ 
SILTY CIAY moderate yeuovirh brown (lOYR 5/4); 
nonaatif& traot fme to OO;ULC gram& can& tract 
grml; rubmaded; q- limkrite wdukr; dcucous 
veining iron and manlpncrt ruin on pUtingr 

9.7 to 11.4’: RUN 
Center bit NIL No s m p k  taken. 

Nobc 

11.4 to 129? RUN 

11.4 to 12.1’: GRAVELLY CLAYEY SAND modcate 
yellowish bnnm (10YR 5/4); nonstntified; fme to COUEC 

sand; gravebup to05 cm; quarrmseand feldspathic; iron 
and IMII~~IKSC rtaiq uncementcd; vet 

BEDROCX 
12.1 to 1u’: SILIY CIAYsrONE: bloclcg; very rtin; wet. 

129 to 165’: RUN 
Center bit run. No sample taken. 

RECOVERED l.l/lS’ 

I 



GEOLOGIC LOG 
;ole/wdl I& P3C 

w- PAGE 

2uswBam - 3 d 3  Rocky Flats= 881 Hillside 
I 

wr 

3 
7 
10 

8 
9 

1W to 1S.E RUN 
RECOVERED 12/U' 

J, 
18.0 to 19.1': RUN 
Center bit NIL No nmpk takta 

19.1 to 20.1': RUN 
RECOVERED l.O/l.Ol 

TOTAL BOREHOLE DEI" 20.1'. 



GEOLOGIC LOG 

REC RQD 
9 6 %  
loo 

60 

80 

0 

pmica- PAGE - - 1 o f 3  Rocky Fiats: 881 Hillside 

2.0 to 4.W RUN 

SILTY CIAY pale dive gmy ( 1 O Y R  6/2) .nd light diK 
brown (SY 516); nonstmtife medium plasticity; trace 
f a  to COB= gmncd sand; limonite stainr; fine rooo; stiff; 
m o a t  

REcOvERED12pn 

Borchole/Well I t  P302890 
Northing (ft): 35084.7 
Easting (ft): 21084.2 
Ground Surface Elev (It): 59623 

LoggedBy: RWeed 

checked By PM: 

Total Depth (It): ma 

CaeCkcaBySM: -Ta-k 

QA By / Dote JDL 07/25/90 

4.0 to S.O? RUN 
RECOVERED OS/l.tY 

DdIhg Compaqz Bayks Brtx. 
Drillel? KParka 
Hdpcr: BO'Comu# 
Rig 'I)pc: B-57 
DrillingMethod: 
Drilling Fiai& NOne 

Date Start& 7/5/90 
Date Compkted: 7/5/90 
weu Type BH 

4.0 to 4.T SILTY k U Y  as above. 

n>i%OII.(BUIUED) 
4.7 to 4.8': SILTY CLAY dusty ycUowisb brown (1OY 

r 
S.0 to 8.4': RUN 
Center bit NIL No s8mpIe t8ka 

P 
(VOA'S ONLY) p3028w0#)4 

0.0 to 3.2': SAMPLE 
P3028WOOW 

4.0 to 4.T SAMPLES 

-B 
-M 



prrridctNumkr: PAGE 
2aww%mm 7 2 O i 3  GEOLOGIC LOG Rocky Flats: 881 Hillside 

P302890 I 
kpth 
(a) 
7 

7- 

8- 

9- 

10 - 

11 - 

12 - 

13 

14 

73 

0 

67 

- 
QD 
5 

8.4 to 9.E RUN 
RecovERED 1.1/1S' 

124 to 13.E RUN 
RECOVERED 1.0/15' 



GEOLOGIC LOG 

w 
(fi) - 

Is- 

16 - 

17 - 

18 - 

19 - 

PAGE: - - 3 o f 3  Rocky Flats: 881 Hillside 

ZEC 
5 

0 

100 

0 

100 

13.9 to 16.0? RUN 
e n t e r  bit run. No umpk trlcn. 

16.0 to 175': RUN 
RECOVERED 15/15 '  
16.0 to 16.4': SANDY GRAVELLY CLAY: ycllowirb gray 

calarrour; poorly aoned; medium plartieim firm moirr 
16.4 to 175': SILTY CLAY light dive gray (SY S/2) and 
light olive brown (fl5/6); nonnrotified; aacc -1 and 
=ad; rubroundcd; quutnxc, - medium pl.rtidty; alarrour 
nod- aacc man- oxidq T i  m o L t  

(SY 8/1> mmtified; gmnlr 3 - 4 mm; mgukr; 

175 to 193': RUN 
Center bit run. No sample taken. 

BH)RO<X 

RECOVERED 15/15. 
SILTY CLAYSTONE: right olive gray (SY 5/2) and tight 
olive brown (SY S/6); blocky; manganese oxide on purine 
slight limonite stain; vcry stiff; damp. 

193 to 2031: RUN 

TOTAL BOREHOLE DEPTH = 20.8'. 
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. I  

nna 

.SD R.0 



lotol depth ot 24 5 ft 



c c  c 
t. 

E l  
l i Y  

mni 

,mn 

VOA smple obtained fm this intervol 1 
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B B 

f I I 

I 

I 
! 
I 
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i I 

I 

211 

ni 

MA smple obtoined fm this intml 

lot01 qth ot 16 0 ft 



. U~DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECT NAME 
BOREI-IOLE IDENTlFICATlON 2 DATE 7-3/-$ 
WEATHER CONDITIONS &A 

RIG TYPE /L 1 
DRILLER & DRILLING COMPANY Kd G F k  .g h HPP &Vk5 l 3 h  I;: 
GEOLOGIST RLC 
CREW MEMBER(S) 

SUBCONTRACI'OR(S) 

TOTAL DEPTH (FI') 20.6 I BORING DIAMETER (IN) 7" 
DEPTH TO BEDROCK (FT) /6-.L/ WATER LEVEL (FT') Md* C 

AUGERS & BIT: TYPE & I.D. (IN) 

&?9 ' 

DECONTAMINATION /&?,rS &w-e4 P 2 F P  >.Ls --I k J  
" 

I 7-31-5 2 
, L k ~ ~ e r r r  

s i t w e  , Dme 
e COMPLETED BY: I b m  A 

Pna( N.w 

SUBCONTRACTOR: WPS4k 



. US, I?LPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 
~ 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbtrr: l O o . 5 . Z  
LocetiOn - North: East 
Date: '7- 3 I - 7 2 Total Depth: 281 6 ' 
Geologist e L Company: a $+we Project NO.: ,&> 
Drilling Equip.: B (r f Mobtlar l  Ir S~IIIP~TYPO: P W - + ~ ~ U & U  I f!& r-c 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

PAGELOFA 

Area: %e/ #//.5,4J4 1 

Surface Elevatkn: 

SAMPLE DESCRIPTION 

NOTES Generak USCS b moditid for him log OB fooowr: 
Materials amounts are asthatad by X volume instead af X wdgM. 
(1) Radly broken core, accurate kotage measuremenbr not possible. 
(2) Core brealo ccnnot be matched, accurate footage measurements not posslbh. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 
P 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbpz I B L P 3 t  
Location - North: East: 
Date: 7 - 3 \ 4 1  Total Depth: 
Geologist: T A  Company: Project No.: 
Drilling Equip.: .U.e \ neb11 Drtll Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

PAGELOFA 
Surface Elevation: 
Area: 

C 
3 

I I 

SAMPLE DESCRIPTION -.I * 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % vdume instead of % weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Con, breaks cannot be matched, accurate footage measurements not possible. 



. 
. fr- U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

. .. 
I 
1.. 

.-- 

,- 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgc 1607 ' Surface Elevation: 
Location - North: East Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

P A G E ~ O F ~  

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of 96 weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurments not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECI’ NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT TYPE & 1.D. (IN) 

DECONTAMINATION 

HAMMER SIZE (LB) /O#W 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed 

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 

1304 - 
/=w - d A k *  A*/& . ma- Lw! /*SA k d  d II P”-7-tz 

SUBCONTRAaOR: W d  s k - 



U.S. IIEPAR- OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGELOF-L 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

I 

SAMPLE DESCRIPTION 

3 

Y 

I /ova I /! I 
NOTES: General: USCS is modified for thii log as follows: 

Materials amounts are estknated by X volume insteead ol X weight. 
(1) 6adly broken core, pccurate footage measurefnentr not pcwslble. 
(2) Core breaks cannot be mat&&, accurate footage measurements not possbk. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m m  Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGE L-2 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. 
4 

NOTES: General: USCS is modified for this log as IoUows: 
Materials amounts are estimated by K vdume instead of Y. weight. 
(1) Badly broken core, eccumte footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not POSSible. 



c' 
-C' 

- *  

' US. DEPARTMENT OF ENERGY ROCKY FWTS PUNT FORM GTJA (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACX'MTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 
RIG TYPE 

DRILLER & DRILLING COMPANY 
GEOLOGIST 

CREW MEMBER@) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT: TYPE & 1.D. (IN) 

DECONTAMINATION 

.e 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed / 
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE I a ~ 3  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgc lo2 9 Surface flevation: 

Date: 8 -  17-4L Total Depth: 2Se5 ' 
Geologist: Z.0. fl. 
Drilling Equip.: c3 Lc I n e b  i1 c I 

Location - North: East: h e x  gki h , / / s r ; l e  

Company: W e s  lo - Project NO.: OU* 1 
Sample Type: PO + &  r C s r c  

~~~ 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. 
4 

NOTES General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

(Y)II-93WIYP3O)(oxFom 0T.IAXoMySz) 

c +e ly 

b .  

'1 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA W V .  2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbgz Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth. 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General. USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE A  OF^ ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumbpK Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
- 

HOLLOW-STEM AUGER DRILLING 
FIELD ACI'MTIES REPORT 

PROJECT NAME 

BOREHOLE IDENTIFICATION 
WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (Elr) 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GTJA (REV. 2) 

rtm N- I 

SUBCONTRACTOR: L\/4 5&* 



. 5 U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G 1 . U  (REV. 2) 

EG&G LOGGING SUPERVISOR 
APPROVAL 

NOTES: General: USCS is modified for thi loa as Worn: 

DATE 
~ 

SAMPLE DESCRIPTION 

I 



. .  ' U S  DEPARTMENT OF ENERGY ROCKY FLATS PIAN" FORM GT.U (REV. 2) 

. - .- ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m h  Surface Elevath 
Locati~lr - North: E a  Arm 
Date: Total Depth: 
Geologist: Corn-. Project No.: Ok I 
Drilling Equip.: Sampk Type: 

EG&G LOGGING SUPERVISOR 

P A G E & ~ ~  

4 

APPROVAL 

NOTES: General: USCS is rnodifd for thi log fdlowr: 

DATE 

SAMPLE DESCRIPTION 



', U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANTBOREHOLE LOG 
Borehole NumbPC Surface Elevation: 
Lo&ion - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGE 3 w 3  

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by 36 volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

(401 I-P~I24P3o)(o)(Frm Gr.U)(03Q~ 



I 

FORM GTJA (REV. 2) . ' '* US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT - 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTMTIES REPORT 

PROJECI' NAME 
BOREHOLE IDENTIFICATION /OY9 z DATE -//-? z 
WEATHER CONDKIONS 

RIG TYPE 
DRILLER & DRILLING COMPANY 
GEOLOGIST 
CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FI') 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

SUBCONTRACTOR: hk%t60 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

e 

a 

{ /  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number. j ac /9  2 Surface Elevation: 
Location - North: East: Area: 8bl be I / a r J e  
Date: 
Geologist: 7? 0 uy1 Company: w e 6  lad Project NO.: ou 1 
Drilling Equip.: ,? Lo I M ebt  I c ( t t / r  Sample Type: /.l)-./,nu e-2 Pc- 

EG&G LOGGING SUPERVISOR 

PAGE -!-OF- 

Total Depth: 72 G ' - -  

APPROVAL DATE 
I I 

SAMPLE DESCRIPTION 

I 
NOTES: General: USCS is modified for this log as follows: 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



: W.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE &  OF^ 
Surface Elevation: 
Area: 

Borehole Numb& 

Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

; Location - North: East 
' Date: Total Depth: C' 

___. 

i 

EG&G LOGGING SUPERVISOR 
APPROVAL 

3L 

DATE 

SAMPLE DESCRIPTION 

. 
A 

, 
NOTES: General: USCS k modified for this log as follows: 

Materials amounts are estimated by % volume instead at %weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footaoe measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

PAGE A OFY ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumbpF Surface Elevation: 
Location - North: East: Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

I I 

SAMPLE DESCRIPTION 

_I I- VA 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weigM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



1 

L 

.U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BO PAGE I/ OFY 3EHOLE LOG 
Borehole Numbw Surface Elevation: 

Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

Location - North: East Area: 

~ 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. 
A 

I 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts am estimated by X vdume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



* *  US. DEPARTMENT OF ENERGY ROCKY FLA'IS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECI' NAME 
BOREHOLE IDENTIFICATION /os5 z DATE 8 - 7 - 3 7  

WEATHER CONDITIONS &sop C/c*r. 

RIG TYPE I /  c 1 
DRILLER & DRILLING COMPANY /?fl GER .$ hH2P k3avc--s B k O  
GEOLOGIST /4/C 
CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (F") Zb.5 BORING DIAMETER (IN) ? " / 

DEPTH TO BEDROCK (FT) 2 3 . 5 '  WATER LEVEL (FT) A?/<? Y C  

AUGERS & BIT: TYPE & I.D. (IN) A~-.-?P~S - . r ) i l a  
DECONTAMINATION G/rcoor/  t.4 WFP 3 e c , 1  

c- 

.7 

PA A 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed 

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 
/I32 t SA*+ +o M!C<~/ 

/305' 

/3 '6 - ?& // ~ L . A / C =  
" 

/ q 7 7 -  I4.c-f 46  &ik.'/J Ln/c// 

/5/k' F T V . ; ~ P /  O/ -I/ 

SUBCONTRACI'OR: w o 54@# 



US, DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.W (REV. 2) 

PAGE'&- 

1 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw IO$-?? Surface Elevation: 
Location - NO&: East Area: eY \ h,l{s',P(C 
Date: %-7-92 Total Depth: 2 Le 9 ' 
Geologist Rgm Company: y e s  cs, Projd  NO.: ~w, 
Drilling Equip.: I3 l o  Meb & k i ! r <  ( I  SampleType: f " .~  . % L q u a u <  eo= 

EG&G LOGGING SUPERVISOR 
APPROVAL - 

?q 7 

I 

L3 

R,o 

Y 

p.3 

NOTES: General: USCS is modified for thii log es follows: 

DATE 

SANlPLE DESCRIPTION 

Materials amounts are estimated by % vdume instead of X wdgM. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be match8d. accurate footage measurements not posdbb. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

PAGE 2 O F S  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbs 
Location - North: East: 
Date: Total Depth: 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

Surface Elevation: 
Arw 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified tor thii log as follows: 
Materials amounts are estknated by X volume instead ol X WgM. 
(1) Badly broken core, accurate footage measurmenb not possble. 
fa Core breaks cannot be matched. acawab toatage measuremen$ not possibI0. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV, 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NurnbgC: Surface Elevation: 
Location - North: East: Arm 
Date: Total Depttr: 
Geologist: Company: Project No.: 
Drilling Equip.: SampleType: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

PAGELOFA 

NOTES: General: USCS is modified for this log as foliom: 

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume instead of K wdgM. 
(1) Badly broken core, accurate footage meaouremenk not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



.- 
' US. DEPARTMENT OF ENERGY ROCKY FWTS PLANT 

HOLLOW-STEM AUGER DRILLING 
FIELD ACI'MTIES REPORT 

PROJECT NAME 

BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 

DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACTOR(S) 

TOTAL DEPTH (FT) 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT: TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GTfA (REV. 2) 

HAMMER SIZE (LB) 
END-OF-DAY STATUS (CHECK 1) In Progress DrilIing Completed / 
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 



U.S. DEPARTME" OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV, 2) 

EG&G LOGGING SUPERVISOR 
APPROVAL 

NOTES General: USCS is modified for thi log as follows: 

DATE 

SAMPLE DESCRIPTION 

Malbriats amounts are estimated by % volume instead of Y. weigM. 
(1) Badly broken core, accurate lootage measurements not possible. 
(2) Core breaks cannot be matched, acanate footage meawements not posdblo. 

L 

(4OIl-9y)oIY9~rxFoa a T . U p q  



s US. DEPARTMENT OF ENERGY ROCKY'FLATS PLANT FORM GT.lA (REV. 2) 

PAGELOF-  5 ROCKY FLATS PLANT BOREHOLE LOO 
Borehole N u m w  
LocatrOn - North: East: 
Date: Total Depth: 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

Surface Elevation: 
Area' 

SAMPLE DESCRIPTION 

NOTES: Generat USCS h m d e d  for this log as foilowo: 
MateriaJs amounts are estimated by W vdume instead of K WgM. 
(1) Badly broken core, accumte tootage measurements nol possible. 
(2) Core breaks cannot k matched, .carate footage measurmwnts not porslble. . 



_- 
'L 
i 

US. DEPARTMEN" OF ENERGY ROCKY FIATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumW. Surface Elevatkn: 
Locatkm - North: East: Area: 
Date: Total Depth: 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL 

I 

- 

DATE 

SAMPLE DESCRIPTION 

/ 

7 a 5 /  23.7 

. 
4 

NOTES: General: USCS is modified for this Iq as fokm: 
Materials mounts are d m a t d  by % vdumo instead of % wdght. 
(1) Badly broken core, accurate tootage meawranenb not possib. 
(2) Cars breaks cannot be rnatthed, accurate footage messurwnenb not podbk. 



US. DEPARTMENT OF ENERGY ROCKY FLA'IS PWNT FORM GT3A (REV. 2) 



. * <  
' ' US. DEPARTMENT OF ENERGY ROCKY FWTS PLANT - 

FORM CT3A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACXMTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 
WEATHER CONDITIONS 
RIG TYPE 
DRILLER & DRILLING COMPANY 

GEOLOGIST 
CREW MEMBER(S) 

SUBCONTRAmOR( S) 

TOTAL DEPTH (FI') 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT: TYPE & I.D. (IN) 

DECONTAMINATION 

-. 

-. . 



c U:S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

PAGE L O F 2  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumbPC f D 7 9 Surface Elevation: 

Date: 
Geologist: ';zD Pl Company: WCJ +bn Project NO.: -A 

Drilling Equip.: 801 flebrldr;lj 

EG&G LOGGING SUPERWSOR 

Location - North: East: k e a :  R%l Ai /IS iCrt 
8-17-7 't TotalDepth: 2t% IO 

Sample Type: fi- +rnu~lc(  C o r 6  

DATE APPROVAL 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by X volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurments not possible. 



Uh. DEPARTMENT OF ENERGY ROCKY FLATS PIANT FORM GT.1A (REV. 2) 

PAGELOFA 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw 
Location - North: East 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

Surface Elevation: 
Area: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

Q 

I b 

SAMPLE DESCRIPTION 

t "t 
NOTES: General: USCS is modified for this log as follows: 

Matefils amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



.WS. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw Surface Elevation: 
Location - North: East: Area' 
Date: Total Depth 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL 

PA GEL OF^ 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by K vdume instead of X weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECI' NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 
DRILLER & DRILLING COMPANY 
GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRAmOR(S) 

TOTAL DEPTH (Fl') 
DEPTH TO BEDROCK (FT) 
AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION 

FORM GT.2A (REV. 2) 

HAMMER SIZE (LB) 
END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed 

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 
/03D - 544r + 4e Jr,-// 

I 120s - ///re / k n C  h 

SUBCONTRAmOR tL/ c v l  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV, 2) 

PAGE I w 3  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw 1 0  ti 9 2 
Location - North: East: 
Date: g-lq -7 -2 Total Depth: 75e 6 ' 
Geologist: vQ - Company: Wesf-.-. Project No.: Ok * 1 

Surface Elevation: 
Area: 6%) h , I /  s t-J e 

Drilling Equip.: 361 PZobb'I ; I t  Sample Type: Cau+;nueus Cm- e 

EG&G LOGGING SUPERVISOR I 

APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Cow breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

I 

i- 

. ,  

i 

PAGE Z w 2  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbw Surface flevation: 
Location - North: East: Area: 
Date: Total Depth 
Geologist: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
DATE APPROVAL 

Company: Project No.: 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
I 

Materials amounts are estimated by % vdume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements nat possible. 

(4Oll-93001Y9~OxFan GT.U)@M11928 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

..- -. - .  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole NumbPC: Surface Elevation: 
Location - North: East Area: 
Date: Total Depth: 
Geologist: Company: Project No.: 
Drilling Equip.: Sample Type: 

P A G E ~ O F ~  

EG&G LOGGING SUPERVISOR 
APPROVAL 

NOTES: General: USCS is modified for this log as follows: 

DATE 

SAMPLE DESCRIPTION 

. 

I 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurmenb not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

s rk 



I .  

* US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD AmMTIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 

WEATHER CONDITIONS 

RIG TYPE 
DRILLER & DRILLING COMPANY 
GEOLOGIST 

CREW MEMBER(S) 

SUBCONTRACI'OR(S) 

TOTAL DEPTH (F.r) 
DEPTH TO BEDROCK (Fl') 
AUGERS & BIT TYPE & 1.D. (IN) 

DECONTAMINATION 

SAMPLE NUMBERS, TYPES, AND DEPTHS (FI') e-+ c 

~ 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed / 



FORM GT.U (REV. 2) US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

SPLANT BOREHOLE LOG PAGE A O F Z  

0 992 SuifawEIevatiorr: - Borehole N u m W  I 
Location - North: 
Date: v-q-72 TotalDepth: 2- n' 
Geologist 9 Q 6 
Drilling Equip.: 3 L. I fl ,wl Lr'cu Sample Ty 

ROCKY FLAT! 
East: Area: gtl A 4  ?/$At4 

Company: 42 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for thin log 88 folow: 
Materials amounts are estimated by % volume instead of I: wdgM. 
(1) sadly broken core, Bccurate footage measurementr, not possible. 
(2) Core breaks cannot be matched. scarate foalage measuremenls not possiMb. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE LOFL 
Borehole Numbw Surface Elevath 
Location - North: East: Arw 1 
Date: Total Depth. 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES General: USCS is modified for this log as follows: 
Materials amounts are estimated by % vdume instead ol % weight 
(1) Badly broken core, a n t e  lootage measurments not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not fxssibb. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

3OCKY FLATS PLANT BOREHOLE LOG 
,ocation - North: East Alee: 
3orehole N u m b  Surface Elevatlon: 

late: Total Dep& 
;eoIogist Company: Project No.: 
hilling Equip.: Sample Typ: 

EG&G LOGGING SUPERVISOR 
4PPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: Gonerd USCS is modified for this log as foliows: 
Materhle amounts are estimated by % volume instead of X weight. 
(1) Badly broken axe, eccumte lootage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



. .  
U.S. DEPARTMEN" OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT B~REHOLE LOG 
Borehole N u m w  Surface Elevation: 
Loceti~n - North: East: Arsa: 
Date: Total Depth: 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

PAGE Y  OF^ 

EG&G LOGGING SUPERVISOR 
APPROVAL 

I 

- 

E 

DATE 

SAMPLE DESCRIPTION 

. 
4 

NOTES General: USCS is modified for thh log PI follows: 
Materials amounts are estimated by 96 volume insted of SL wdgM. 
(1) Badly broken core, accurate footage meawremenb not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not POgsW. 

(4011-9m134.9~Fam Gr.lA~cwlm) 



' US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM CT.2A (REV. 2) 

HOLLOW-STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 
WEATHER CONDITIONS 80.P . ?e r .I1 ct Cla-444. b r e  e=-/ 

RIG TYPE 1 

GEOLOGIST / w . , l R D "  -stb~,, ~ ~ # ~ e r c . r  

CREW MEMBER(S) 

/ I O ?  7 DATE 7--36-$Z 

I 

DRILLER & DRILLING COMPANY RE>GER .%ZP BOYkS Bh! 

SUBCONTRACTOR(S) &v, > 
4E l i  1k/F GCJS 

2 I*b BORING DIAMETER (IN) 7 " 
DEPTH TO BEDROCK (m) /t+Cp* WATER LEVEL (FT) /Vr-c 

I TOTAL DEPTH (I?") 

AUGERS & BIT TYPE & I.D. (IN) 

DECONTAMINATION A,., e rx C L D O  d c ;  + RF 7 de L l r ?  Ar, 

HAMMER SIZE (LB) 

END-OF-DAY STATUS (CHECK 1) In Progress Drilling Completed 

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS) 

osso 5 k - L  $0 3 ' A I  /I6 5 7  

]C/O 3,. / I .  r; e, 

VqJlmn l l G 7 , a * L *  - LU@(t ~g-.,gleCeJ 8 -  7 / 3 / / 9 ~  

F, n t i 4 e /  

I r 7-31 -5 7 COMPLETEDBY: %- A ,  /Xr r r  

~ 

s i m  , Date 0 ?nDI N . w  



US, DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m b  1 / 0 9  2 Surface Elevatkm: 

Date: 7 - 3 0 - t  Total Depth: 2 
Geologist 74L Company. We5 Project No.: 

PAGEIOF~ 

Location -  NO^ East: Area g.@ I h I If 

Drilling Equip.: B b \ hsbt ' l  b P:l\ Sample T y p  C 0 a .)I 1 UYUS b p  C 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: Gonerel. USCS is modified for !him log as foUows: 
Materials amounts are estimated by 74 volume instead of X weight. 
(1) Badly broken core, eccurate kotsge measurements not possible. 
(2) Core breaks cannot be matched. acuJrate footage measurmenk not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 
~ 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m W  /lo42 
Location - North: East: 
Date: Total Depth. 
Gedogist Company: Project No.: 
Drilling Equip.: Sample Typet: 

PAGE L O F ~  
Surface Elevation: 
Area: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. 

NOTES General: USCS Is modified for this log as follows: 
Materials amounts are estimated by % volume instead of X wdgM 
(1) Bdly broken core, accurate footage measuremenls not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not p o s s ~ .  

(olr-9~lw9~q(Foa mu)(- 



. US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m b  l l 0 c l Z  Surface Elevation: 
Location - North: East: Arm 
Date: Total DepW 
Geologist Company: Project No.: 
Drilling Equip.: Sample Type: 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

PAGE 30~3 

I 

I- t 
. 

I 

NOTES General: USCS is modified for this log as follows: 
Matedab amounts are sstimated by % volume instead of % weight. 
(1) Badly broken core, accurste tootago measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 



1-4 Height of top of well casing (Ft) 

Depth of top of seal (Ft) 
Type of seal: Be &-on; c L 

l a .S  

Depth of top of filter pack / bottom of seal (Ft) . 
Type of filter pack: / 6 

LI . CI I 

c I e.. 4 

Depth of top of screened section (Ft) 
Type of sanned section: 

LD. of screened d o n  (In) 
ScLe l - I  L{o ?vc- 

Size of screen Openings (in) 

Depth of bottom of m e d  section (Ft) 

Depth of bottom of filter pack (Ft) 

Lmgth of plugged b l d  section - Sump (Ft) 

Depth of bottom of plugged blank 
rcction - Sump (Ft) 

Type of hKiU below filter pack: 

~iawtcr of hole (In) I' 

, 

/??&+-I c 

. Depth of hole (Ft) 

1%. 77 

20.  b 

j ,  51 
/ 



I 
1 

I 

I 

I 

2.0''  

I 22, L/ 

Depth of top of filter pack / bottom of seal (Ft) 
Type of filter pack: /6 - 4 3  6 9 

? C / ? t C  

F I 
< A -  d 

Depth of top of screened section (Ft) 

size of sueul openings (In) 

Depth of bottom of screenai section (Ft) 

Depta of bottom of film pack (Ft) 

25 .gg  ' 

3 6 , 3 3  



I _ A -  

Height of tap of well casing (Ft) IMl 4 
GrodEltV.tion(n) 

ID. of protective casing (In) 
TypeofproteCtivecrJing: S i c  c 1 

Depth of protective casing (Ft) 
Deptb of surface seal (Ft) 
Typeofsurfnuseal: P c m t - t  

Depthoftopoffilterpack/bttomofscal(Ft). 4. Lf 2 ' 
Typeoffilterpack: IO-blO 5 t (;c* 
5-J 

Depth of top of screened section (Ft) 
Typeof~edseCt ion:  S&-/ 

Y P  ? V L  

size of rcnm opmings (In) 
I.D. of LcfcQHd section (In) 

Deptb of bottom of saeened section (Ft) 

Deptb of bottom of filter pack (Ft) 

Of plu& blank d o n  - Sump (Ft) 

Depth of bottom of plugged blank 
d o n  - Sump (Ft) 

Type of backfill below filter pack 

meter of bolt (~n) I' 
Depthof hole(Ft) , 

'13en40r.  *'k< 



Height of top of (R) 

Haght of top of d casing (Ft) 

Depth of bottom of m e d  section (Ft) 

Depth of bottom of frlter pack (Ft) 

Lmgth of plugged blank d o n  - Sump (Ft) 

2 2 ,  7 )  



1-4 Height of tap of well casing (Ft) 

ID. of well caJin0 (In) 
TypeofwellaSbg: 1 I-- Y O  ? > v C  

k-1 Type of bacKdl: C e -e + 

3.0 
3 . 0 ’  

3.0‘ 



.l 

ter Report 

1-1 Height of top of d casing (Ft) 

Ground Elevarion (Ft) 
19. of protective casing (In) 
Type of protective Casinp: -<4 e e 1 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Typeofsurfacereal: C L - Q - ~  

2. I S '  
2 . 1 5  ' 

II 

7 to 

Depth of top of filter pack/bottomof seal (Ft) . 
Type of 5her pack: lb - VO dcc n 

'/. 2 I 

Depth of top of screened section (Ft) 
Type of screened d o n :  S c l - - A  I 

4L9 ? V C  
I.D. of KfcQNd d o n  (In) 
Site of screen openings (In) 

Depth of bottom of screened d o n  (Ft) 

Depth of bottom of fdter pack (Ft) 

Lmgth of plu& b h k  section - Sump (Ft) 

Depth of bottom of plugged blank 

Type of backfill below filter pack: 

Diameter of hole (In) ,' 
Depth of hole (Ft) I 

tecti~n - SWP (Ft) 

R d f i 4 u n  I + + 

/ 

4 1  7Y  



Ground Elevation (Ft) 

ID. of protective casing (In) 
Type of ploteaivc casing: 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 

S J c L l  

Typeofsurfaceseal: C P  B-.c ,+ 

ID. of well casing (In) 
Typeofwellcasing: 

L I P  ?r/C 

Type of bacKd: r c ~ + . , c ~ +  

Depth of top of screened section (Ft) 
Type of m e d  section: -< ,&d- I 

Ya 3f.c 
I.D. of d section (In) 
si of screen openings (In) 

Deptb of bottom of screened section (Ft) 

Depth of bottom of filter pnck (Ft) 

Depth of bottom of plugged blank 
section - Sump (Ft) 

Type of bacKill below filter pack: 

m e t e r  of hole (~n) I' 

Deptb of hole (Ft) , 

2 L 4 o ; n ;  4 c 

I 
Depth of top of filter pack / bottom of seal (Ft) . L / ,  d 
Type of filter peck: L I b  vL/ 3 3, L C  

I Y, 0 3  

2 t . 2  7 



2 . 0 '  

Depth of top of screened section (Ft) 
Typeofsaecneddon: 

I.D. of vrrcned d o n  (In) 
Size of saecn apcnings (In) 

Depth of bottom of m e d  d o n  (Ft) 

Deptb of bottom of fdter pack (Ft) 

schcduA/ YO P V C  

h g t h  O f  plU& b b k  Kction- Sump (Ft) 

\ 

4e 



Depth of protective casing (Ft) 
Dqtb  of surface seal (Ft) 
Typeofdacerul: . C e u e  4 

/7/.r 
I Depth of top of filter pack / bottom of seal (Ft) 

Type of filter pack 
, 

/ b -Y 0 < , / / C S  

56- 
Depth of top of scmned section (Ft) 
Type of s ~ w n c d  d o n :  

I.D. of m e d  section (In) 
Size of screen opnings (In) 

,<che.J,. I VU 3 v c  

Dcpth of bottom of screu~d section (Ft) 

Depth of bottom of filter pack (Ft) 

Largth Of pluud b h k  tectim - Sump (Ft) 

Depth of bottom of plugged blank 

I Type of backfill below filter pack 

rccti~n - Sump (Ft) 

lb.93 

73.37 

? L  



U.S. D ~ ~ ~ M E M  OF ENERGY ROCKY P'LAl:, r-1 - - _ _  - 

Groundwater Monitoring Well and Piezometer Report , ,  

19. of protective asing (In) 
Typeofprotectivccasing: I 

tN I 
19. of well casing (In) 

D PIJL 
Type of well asiag: S C  I 

Depthoftopofseal(Ft) , 
Typeofd :  %e*+on ( 1  c 

Depth of top of filter pack / bottom of seal (Ft) 
Typeoffilterpack: /Lo -40 P ( e c n  

Depth of top of d section (Ft) 

5 ,  t c c  . -- P/J> 

Depth of bottom of m e d  section (Ft) 

Depth of bottom of filter pack (Ft) 

Length of plugged blanl: section - Sump (Ft) 

Depth of bottom of plugged blank 

Type of bacwill below filter pack 
R c n J v n  ; - e  

Diameter of hole (In) I' 

Dqthofble(Ft) , 

- Sump (Ft) 

7 I' 

/ 
3 2  ' 



Depth of top of seal (Ft) 
Typeofseal: &.k n 1 +e 

I 
Depthoftopoffiltapack/boottDmqfd(Ft). 3, o 
Type of filter pack /b - ' 1 0  3* 

/9.0  

i : 
: L, 

a 

5 
9 
Y Depth of top of screened section (Ft) 

s i c  of rrrcll openings (In) 

Typeof sa~medsection: s c  L ~ c L . ~  I 

I.D. of screened d o n  (In) 
z lfQ 3 d C  
i 
!i 
2 

Depth of bottom of m d  section (Ft) 

Depth of bottom of filter pack (Ft) 

i!i L 

2 
e 

8 section - Sump (Ft) 

N 

Depth of bottom of plugged biank 

Type of bacKill below filter pack: 

meter of hole (in) I' 

Depthof hole(Ft) I 

2 0 

W C "  4 

i 



I 
13.3. 
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m PN 

2-25 
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0-90 
0.56 
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